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lungs, parietal and visceral pleurae, liver, left suprarenal gland and diaphragm, 
recent thrombosis of the right jugular vein, left hemothorax, right hydrothorax, 
recent infarcts of the spleen, acute emaciation, senility and generalized senile 
arteriosclerosis 

At the postmortem examination nothing of note was found externally 
On the under surface of the right side of the diaphragm the examiner 
found seieral flat hard masses from 5 to 6 mm in diameter The left pleural 
cavity contained 490 Gm of a bloody fluid and the right 1,535 Gra of a brown, 
slightly turbid fluid The lower front margin of the upper lobe of the right lung 
was bound to the wall of the chest by fibrous adhesions In the back part of the 
thorax there was a mass of soft gray tissue in the parietal and visceral pleura 
about as large as the palm of one hand There were similar masses m the 
parietal and visceral pleura of the left lung Those on the left side covered 
about one sixth or one seventh of the pleural surface The right lung was 
bound to the diaphragm by fibrous tissue in which were many gray-red nodules 
In the upper half of the right lower lobe was a hard tumor 9 cm in diameter 
The pleura over this was intact and lighter gray than the surrounding tissues 
Surfaces made by cutting this large mass were uniformly gray and were mottled 
with black spots and pinpoint-sized yellow regions The lungs together weighed 
1,365 Gm The thyroid gland weighed 70 Gm 

Above the left clavicle were hard enlarged lymph glands which were made up 
of gray tissue There were similar masses of gray tissue in the anterior medias- 
tinum and in both lower cervical regions, most marked on the right side The 
right jugular vein passed m front of a tumor mass 5 5 by 45 cm in its largest 
dimensions The common carotid artery was medial The mass covered the 
right brachial plexus There was another mass below the level of the right 
clavicle, high in the mediastinum on the right side, compressing the innominate 
artery and pushing it over to the nudhne It was in front and to the right of 
the trachea 

In the lower end of the trachea in the front wall were superficial elevations 
in the mucosa, varying in size from that of a pinpoint to 2 mm in diameter, 
covering a place equivalent to about 4 sq cm There were similar elevations m 
the right main bronchus The right clavicle was broken 10 cm from the sternal 
end In the shaft close to the fracture the marrow varied from gray-red to red 
There was no change in the cancellous portion of the bone 3 mm away from the 
break 

The left suprarenal gland was replaced by a mass 9 cm long At the lower 
pole was a portion of gland 1 cm long with the cortex unchanged and the 
medulla replaced by gray tissue In the upper portion the tissue was soft and 
putty-like over a region 7 5 by 3 5 by 3 cm The tissue consisted chiefly of light 
gray-yellow masses surrounded by gray fibrous tissue The left suprarenal gland 
weighed 7 5 Gm In the posterior surface of the right lobe of the liver, close to 
the lateral margin were three gray masses like those in the pleural surface of the 
lungs The largest of these was 3 cm in diameter There was no gross change 
in the heart, spleen, kidneys, pancreas, uterus, ovaries, bowel or stomach, except 
as mentioned elsewhere 

Histology — In sections containing a segment of one of the elevations 4 mm 
across (fig 1) in the lining of the right mam bronchus, the mucous membrane 
was twice as thick as on either side, largely continuous stratified epithelium super- 
ficially, with scattered islands of similar epithelium in its deeper half The more 
superficial epithelium was m masses with their long axes at right angles, the 
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the lung and lymph glands, there were large regions of necrosis In many of 
these secondary growths, there were occasional huge epithelial cells with large 
nuclei (fig 2 A) The sections through the clot in the right jugular vein did 
not contain any tumor cells, and in those of the infarct in the spleen there was 
simply anemic necrosis without tumor 

Noteworthy in the foregoing account are the development of the 
tumor at such an advanced age, the pavement-like character of the 
tumor cells and mosaic appearance of their grouping, the absence of 
keratohyahne, the pathologic fracture of the right clavicle and the assur- 
ance regarding the location of the primary tumor Warty growths in 



Fig 2 — Photomicrograph of a carcinoma metastasis of the liver (tumor 
number 1), containing masses of tumor cells with a suggestion of keratohyahne 
metamorphosis (A) B indicates lymphocyte exudate, and C, compressed liver 
cells 

the lining of the large air passages, or grossly obvious, had thickenings 
of the mucous membrane are perhaps more valuable than all other 
manifestations in interpreting what has taken place For many years, 
these alterations, accompanied in some tumors with a greater narrowing 
of the channel, and in some with superficial ulceration, have determined 
the primary nature of the tumor in the lining of large air passages 
The second of these tumors was in a patient in the service of 
Dr R W McNealy at St Luke’s Hospital, to whom we are indebted 
for the following clinical history 
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ARCHIVES OF SURGERY 

COrt ^ aI Rations were moderately diminished and the glomerular tufts scarcely 
visible The little tumors were gray inside The left kidney weighed 195 Gm 
In the fat close to its dorsal surface and convex margin was a firm tumor 12 min 
in diameter, pearly white inside In the lower pole was a nodule of white and 
faintly yellow tumor tissue 28 by 22 by 28 mm, extending through the cortex 
into a renal pyramid On the ventral surface near the convex margin embedded 
deeply in the cortex was another 1 cm in diameter In other respects this kidney 
was like the right 

In the cortex of the upper pole of the left suprarenal gland was a gray tumor 
nodule 3 mm in diameter In the fat at the upper pole were two others, one 3 
and the other 6 mm in diameter There was a moderate diminution of the yellow 
substance of the cortex The lining of the suprarenal vein was smooth throughout 

In the outer part of the upper margin of the left innominate bone and its ala 
was a tumor 13 cm along the iliac crest, 5 cm wide and extending into the ala 
5 5 cm It was surrounded by a fibrous capsule and was very soft The bone 
was destroyed for a depth of 5 5 cm, but just beneath the capsule were spicules 
of bone The tissue was gray to yellow, except for minute places that contained 
a yellow fluid Approximately 20 per cent of surfaces made by cutting consisted 
of these necrotic regions The muscle about the bone seemed to be pushed away 
rather than invaded by tumor tissue 

The seventh thoracic intervertebral disk was thickened by a mass of gray-pink, 
moderately firm tissue which projected against the dura of the cord This 
thickened tissue v as roughly wedge-shaped, the widest place being along the cord, 
where it was 1 8 cm , from here it tapered forward The intervertebral disk left 
white surfaces when lifted from the bodies of the seventh and eighth thoracic 
vertebrae, but in the cartilage were fine spicules of bone 

In the ninth rib, 3 cm from the anterior axillary line, was an erosion of the 
bone and a replacement by gray-white tissue, forming a nodule 3 cm long, 2 cm 
wide and 1 6 cm thick On the left side in the body of the eleventh thoracic 
vertebra, just above the margin of the twelfth rib, was a pink-gray mass 2 cm 
long, measured along the spinal column, 1 5 cm wide and projecting about 
5 mm This extended about 5 mm into the substance of the bone, and forward 
about the same distance The bone was eroded and replaced by a soft gray 
tissue There were no gross changes in the heart, liver, spleen, pancreas, gall- 
bladder, stomach, intestines, trachea, esophagus, large blood vessels, thyroid 
gland, testes, epididymides, prostate gland, seminal vesicles, appendix vermiformis, 
brain or leptomeninges, except as stated 

Histology — In sections from the wall of the bronchus in the upper lobe of 
the left lung from which the tumor radiated, 1 from many parts of the tumor 
farther out in the lung, and from the various metastatic growths in the kidney, 
suprarenal gland, eleventh rib and left innominate bone, the tumor cells were 
alike, tall cylmdnc cells arranged in tubules or solid cords (fig 3), much like 
the formations in cylmdric cell carcinomas of the colon, but without much produc- 
tion of mucin They were undoubtedly from the glands in the mucous membrane 
of the bronchus, from which the tumor grew so symmetrically In the nodules 
in the kidney the tumor cells were more compact, and in some of the sections 
from the tumor of the lung there was a large amount of necrosis 

1 Kaufmann Lehrbuch der speziellen pathologischen Anatomic 1 312, 1911 
(The author refers to the bronchus from which the tumor arises as a pedicle for 

the tumor ) 
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s ARCHIVES OF SURGERY 

m the pus, and nothing grew from it on culture medium On July 26, 1925 the 
elbow was incompletely anhylosed at 90 degrees, swollen, tender and red, but the 
patient was not acutely ill Examination of material from the head of 
the ulna and radius removed at operation Aug 13, 1925, indicated simply a 
low grade suppurative osteitis The symptoms persisted The urine never con- 
tained more than a trace of albumin The Wassermann tests continued to be 
negative, the white cell count averaged about 9,800, the temperature was 98 F , 
the pulse rate, 104, and respirations, 22 By Oct 14, 1925, the entire arm was 
swollen again and was exceedingly painful There were palpable lymph glands in 
the axilla, and five days later the arm was blue and edematous It was amputated 
at the distal end of the proximal third of the humerus on October 24, and the 



Fig 4 — Photomicrograph of tumor cells discovered in tissues following sur- 
gical amputation of the arm (tumor number 3) The rows of epithelial cells 
are arranged in scar tissue like any so-called scirrhus carcinoma originating in a 
gland At several clinical conferences, and by some pathologists to whom micro- 
scopic preparations were submitted, this tumor was diagnosed endothelioma 

patient was discharged on November 7, with a diagnosis of chronic periostitis of 
the bones of the right arm Other diagnoses considered were hypertrophic osteo- 
arthropathy of Mane, proliferating ossifying periostitis, condensing osteomyelitis 
and secondary hypertrophic osteitis 

Histology— In sections from a number of places in and around a callus where 
the several operations were made about the elbow, there was a great deal of scar 
tissue in the soft tissues enclosing irregular cells in poorly defined row's (fig ) 
In many places the scar tissue greatly exceeded the cells, which were isolated 
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nght lung were studded with raised, gray masses, from 1 mm to 
1 cm m diameter There were similar masses from 1 to 5 mm in diameter m the 
peura of the left lung The lower lobes of the lungs were not crepitant 
Surfaces made bv cutting were red-brown, smooth and moist The peribronchial 
lymph glands were hard, small and black, with regions of wlnte-gray tissue The 
left parietal pleura was red-3 ellow-brown, studded with firm, raised, white glazed 
plaques, from 1 to 10 mm in diameter, many of them confluent, the majority 
linear, parallel to the ribs and averaging 5 mm in width The right parietal 
pleura was similar to the left 


The lining of the trachea and main bronchi was very red and covered with a 
viscid yellow secretion The tracheobronchial lymph glands were from 5 to 
20 mm in diameter, firm and grav-blach, and had gray-white regions inside 

On the abdominal surface of the diaphragm was one tumor nodule 5 mm in 
diameter Another 10 bv 13 mm was in the right lobe of the liver in front under 
the capsule The liver weighed 1,820 Gm A section of the duodenum at the 
ampulla of Vater was red-brown The blood vessels were distended, and there 
were a few subserous gray-white nodules The mucosa was red-brown, and 
there were a few submucous hemorrhages There was no gross change of 
the heart, tlnroid gland, esophagus, stomach, suprarenal glands, kidneys, urinary 
bladder, gallbladder, prostate gland, spleen, rectum, larynx, testes, epididymides, 
intestines, brain, pancreas or large blood vessels, except as already mentioned 

A section of the left tibia, 18 bj 3 5 by 5 cm , was partially covered by muscle 
and areolar tissue The periosteum urns firmly adherent, and beneath the peri- 
osteum the bone was rough, and on cross-section there was a layer 1 mm thick 
which was distinctly 1- demarcated from the enclosed cortex The cortex was hard, 
the medulla, yellow and soft The right clavicle was roughened anteriorly 1 cm 
from the sternoclavicular junction The periosteum was firmly adherent, but 
slightly thickened The underljmg bone was smooth, except for the roughened 
regions mentioned, which were red and extended half the width of the bone There 
was a roughened ridge on the anterior and superior surface of the left clavicle, 
extending 1 5 cm from the distal end of the'bone to the middle There was also 
a jagged, rough protuberance 1 cm m diameter, 2 cm from the sternocostal 
junction The external surface of a piece of bone removed from the anterior 
crest of the right ilium was smooth and yellow-white The periosteum was 
adherent, but not thickened The cortex was rough hard and yellow-white The 
medulla was red The fifth right rib was smooth, varying from red-brown to 
gray-brown The cortex was relatively normal to the amount of cancellous tissue 
The cortex was yellow and hard, the medulla was soft and red The right 
fourth rib was similar 

After fixation m formalin, the lungs were cut into parallel horizontal segments 
1 cm thick and the following was noted The left bronchus divided abruptly into 
a large branch to the lower lobe and another to the upper That to the lower 
lobe again divided 1 cm from the first bifurcation into two branches, one with 
a large lumen (8 mm ) toward the medial side, the other with a smaller (5 mm ) 
more directly out to the left The wall of the smaller was 4 mm thick, that of 
the larger, 2 mm where they arose Beyond this bifurcation the channels of 
the branches of the bronchus with the smaller lumen were filled with coagulated 
mucus, and the thickness of its mucosa 1 cm beyond its origin was 5 mm The 
surface of this thick lining was finely granular and warty as compared with that 
of the other bronchi which had a lining with small parallel longitudinal folds 
The tissue of the lung supplied by the constricted bronchus was leathery and 
contained little air 
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(fig 8) The 
carcinomas that 


cicatrization resembled that frequently seen in some mammary 
grow slowly and deform the regions inhabited by the tumor 


The failure to find any tumor in tissue removed at two operations 
was due, in part at least, to the amount of scar tissue caused by the 
tumor This view is supported by the fact that microscopically tumor 
was absent m tissue from the periosteum and bone where, in a number 
of places, the outer parts of bones were found rough at the postmortem 
examination The number of operations ending with amputation of 
one forearm, and the difficulty in finding the primary tumor after 
death are other impressive features of this third bronchiogemc carci- 



Fig 6 — Photomicrograph of a portion (width 5 mm ) of the primary bron- 
chiogenic carcinoma listed as tumor number 3 A indicates cartilage, B, part of 
the wall of a pulmonary artery (O with rows of tumor cells m scar tissue similar 
to figure 4, but in much less magnification, D, masses of tumor cells in peri- 
vascular lymph channels, E, the bronchus and F, the normal bronchial glands 


noma Still another, to be considered later, is the diagnosis of 
endothelioma made on a number of occasions by pathologists and others 
at consultations and clinical conferences during the life of the patient 
The fourth bronchiogemc carcinoma was also pronounced an 
“endothelioma of the bone” by visiting pathologists and surgeons at 
clinics where the patient and his illness were reviewed The youth of 
this fourth patient, a boy, aged 5, the son of a physician, is remarkable 
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Histology— The bone was thoroughly replaced by tumor cells in compart- 
ments which were generally oblong, the long diameters of which averaged about 
02 mm , some were twice that length and many Avere much smaller The 
partitions varied from a single capillary with a few fibroblasts to several such 
vessels, and were thin, delicate and loosely constructed The cells m these com- 
partments were fairly uniform in size, about as large as the epithelium of the 
comolutcd tubule of the Kidney, but with larger nuclei which possessed more 
chromatin Generally, there was a narrow empty space between the cells and 
the stroma of the partitions, an artefact from fixation The cells u'ere arranged 
m the smaller compartments much like a tubule with the nuclei at the outer part 
of the cell toward the stroma and the cytoplasm tow r ard the center (fig 9) The 
centers of such small groups of cells were therefore paler, the peripheries, dark 



p,g 8 —Photomicrograph of a pleural nodule to illustrate the cicatrization so 
conspicuous in this tumor everywhere (number 3) Compare with figure 
A indicates the subpleural lymph channels containing tumor cells 


In spite of careful search m these central regions by appropriate staining methods 
nothing resembling fibrils (neuroblastoma) was found The aggregate c 
XZm oT* number of cell, was without definite cell margins >. was fa I, 
granular definitely but slightly basopli.be and slightly purple with hematoxylin 
The nuclei oceupfed one half of the cells or a little more and were generally 

eccCTtnc regarded as epithelium and the grotvth as a secondary car- 

cinoma “a Treful physical exam, nation following this repot, faded to locate 
a visceral tumor 

Frank B Mallory, pathologist at the Boston City Hospital, also 
concluded this tumor was carcinoma 
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Zhi Z a , d,St3nCe ° { 2 by 2 cm Tb ^ was no bone m the tumor turn The 

a fc/thm flT ty f°T nCd ! Wm 3b0Ut 200 t0 300 CC 0f a turbld fluid wi 

f. akcs °, f fibrm ’ the Ief t- abont 50 cc The right lung was firmly 
adherent to the mediastinum and diaphragm, but not to the wall of the chest 
There were no adhesions on the left side between the lung and the wall of the chest 
Close to the vertebral column, just above the tenth rib on the right side under the 
pleura, uas a u lute nodule 5 by 5 by 2 mm There was a large tumor mass Ivmg 
in the posterior mediastinum, which was 14 cm long, 8 cm wide and 7 cm thick 
and its lower edge was slightly to the left of the midline It bulged backward 
so that the aorta arched over the back of the mass nearer the right side than the 
left The position of the tumor corresponded to greatly enlarged lymph glands 
at the bifurcation of the trachea The trachea was anterior to this mass, and 
the esophagus at the level of the bifurcation of the trachea was pushed to the 
left and la> lateral!}, along the margin of the tumor mass There was a marked 
hyperemia of the lining of the esophagus and a marked distention of the vessels 
of the lining of the lower third, so that they stood out as coarse varicosities 
Behind the pericardium and pushing it forward near the midline were two nodular 
masses, one above the other, the lower 20, the upper about 15 mm in diameter 
The lining of the trachea and the left mam bronchus to the first branches was 
pmk~gra\, unchanged and covered with a thm secretion The tumor mass m the 
posterior mediastinum was continuous with another which had replaced most 
of the lower lobe of the right lung It was 14 by 12 5 by 6 cm , gray lobulated 
tissue along the periphcrj and in the center porous like a fine sponge The pul- 
monary vessels were unchanged The right bronchus leading to the lower lobe 
passed dircctl} into tumor tissue and could be followed for only about 3 cm 
There uas a little of the lower lobe along the upper border of this tumor The 
lobe was pushed tip by the tumor There was a second tumor 3 by 3 by 2 5 cm 
m the small amount of remaining lung tissue at the upper edge of the lower lobe, 
and m the posterior portion of the right upper lobe was a third tumor 7 by 4 5 
by 3 cm 

There ucre two masses of tumor tissue m the left lung, one near the front 
margin in the upper part of the upper lobe, 2 by 3 by 1 5 cm , the other near 
the base of the lower lobe, 1 2 by 1 by 1 cm The lining of the bronchioles of 
the left lung was unchanged Surfaces made by cutting these tumors resembled 
those in the mam tumor m the lower lobe of the right lung The tumor in the 
left knee had a similar appearance inside There was no gross change of the 
heart, suprarenal glands, kidneys, liver, gallbladder, pancreas, stomach, intestines, 
urinary bladder, prostate, seminal vesicles, testes, epididymides, brain, cervical, 
iliac, axillary lymph glands or larynx indicative of tumor masses 

After fixation in formalin, the right lung was cut m a coronal plane through 
the root so as to divide the large tumor m the lower lobe and the other two 
smaller tumors through their largest diameters (fig 12) From one of the sur- 
faces so made, forty-nine blocks with sizes convenient for sectioning in parafPn 
were taken by parallel transverse cuts and others longitudinal and at rig t 
angles to those across The blocks, from 5 to 8 mm thick, were given numbers 
corresponding to those on a diagram the same size and shape as the tissue sur- 
faces with lines on the diagram matching the incisions of the tissue In this 
manner the location of sections studied was maintained In a similar way, 
sections’ were examined from forty-three blocks from one of the two largest sur- 
faces through the mediastinal tumor which it was possible to obtain with a sing e 

bisection 



> t; m n|i 1 1 i[i ani us ip uu >u\\ uniMioiuip mo mihui 

t > . i ut ii uj '! uom moDJipuu pu[ qddus poojq jnq; uiojj jbj 

* - 03 . p q tjitlf V qp.} H|l 1311(1 jo IUEUI HI pUL bUlUUlJl-dlUOD ut 03|U 

( , >i\'( it 'ipj \u i\\i Oi uujjij uiojj quu duo iq pootqdu slm (6 3p) 

' i j.n mmpqudi to -Jiuq i[3utb jo unuipiu-jji. jLiuSuo oqp 

pOUUULXO 

, , i i; i (i tu v t qi tU'Ui uoiiunp i(qi.jipi 3 UOD e slu OJOip ‘Eiqt; Dip jo 

i mi uqt jt[ud-.e\ \q pilLJuIos s[[dd joum; jo sduoj ‘q puE sjpD duojodu 
i, ijiiii i (umbuim m bijojoiu ;up os ‘djiu e se ‘s[[dd joiuu; Dip ipnv 3 uo[e 
j|i.ui|nji| p,.n poojq won Seuiodjes uj qddns poo(q jiDtp uiojj ilmb \idj3 
ii[i t ‘ ioipJtipuu in ijoqu s([io joiunj Dtp jo (poouds ipEjnSoj Djtnb) sisojodu 
' >t uiiip »sim[ up m bJouitn Dip jo pE \pBDU ;noq3nojip popEVUd uoi;ipuoD 
ii|j ( p mi) 3tiiq otp jo jouun up jo sdussu Dip jo qdEjSojDiuioioqj — Ql 3ij 



joumi jiiDjjiiDoj puE sSurq Dip ut sdde[cI Joipo uiojj osoq; ui pun (joum; snojEui 
-0;EJDJ E JO SDOEJJ JOJ HIE l Ul pDipjEDS X(qSnOJOip) UinUIJSEipDUJ Dq; JO JOUltlJ 
iSjiq oq; jo suoipos eubui Dip uj SuidnoaS JEjnDpJBd Xue DABq jou pip sjjdd 
joiuiu Dip s[diuiei(d qduiq dsdijj uj iuidb XjEuouqnd (EjoqduDd jsoui oq; puoXoq 
pUL Jtio EJtlD[d Dip ipBOUDq JSllf S[DUUBip ljdluX[ Djnuiui Oq; Ut pUE SUIDA PUB 
sdudjje \juioiiqnd q;oq jnoqB ‘sojoupiioaq jnoqB s(DUUBip qduiXj pEuis ui spoo 
Joiuiu jo bObbLUl DJD \Y DJDip SU01JDDS DUIOS UJ BUIOJJS Dq; pjEAVOJ jno iDpnu Jioqj 
quw bUiDupjLduioD m Cpsoo[ iDqjBJ Suiq SDjnqnj jEipqjidD pBuis ‘sjbjudujb(I ps 
hi jLpiuib sew Djiipruis joumj Dip DjDqw. ‘3un( Jq3u Dq; jo oqoj joaioj Dip uiojj 
illOipOS Dip 10 DUIOS UI quo SB It Siqj, IpEDp DJOJDq JED C B JDA0 UOIJBJDdO 
Dip ;E PDIOU1DJ DIISSU Dip UI DjnplUJS DJUUIUI Dq; JO uoijEDqdnp B DJDqj SEU 
3im[ Dip io sjouiii; Dq; uiojj suoijdds Xubui oq; jo aidj b X(uo uj — XGojoisifj 


LI 


'J\Oa JO SJStlSFI3I[—\0SHH lU-FIDSJIH 



ARCHIVES OF SURGERY 

stalklike formation 4 occurred in man} sections, stalks of vessel-bearing stroma 
on winch the epithelium rested, and all about between such branching bands there 
was necrotic epithelium m var>,ng amounts Tins type of growth is common 
in the papillary tumors of the urinary bladder, renal pelvis and proliferating 
papillary cystic tumors of the ovary, especially those with considerable masses of 
tumor Its best examples are met with m the secondary metastatic and 
recurrent growths of such tumors 

Because of the youth of the patient and the extreme rarity of a primary 
bronchogenic carcinoma at Ins age, every effort nas made to discover some 
evidence against the conclusion that the tumor originated in the lung tissues Bone 



Fig 11 —Photograph of the tumor growth projecting into the lumen of the 
left bronchus (tumor number 2) 


metastases have been reported* with neuroblastomas, but careful ^search has 
faded so far to demonstrate that the lung, mediastinal and bone tumors of this 
boy are of this nature The contention may be made that the bone t “ J r v/aS 
primary growth, and that the lung and mediastinal tumors were secondary The 
arguments against this and in favor of the conclusion that the pnmaiy _tum 
was in the lungs are (1) the gross appearance of the tumor in thc “"f g 
its close relation with and d.stnbut.on around a large branch of the bronchus, 

4 LeCount E R The Genesis of Carcinoma of the Fallopian Tube in 

H^r S a<«,t,s. ^ T " e "* y ' 0ne 

Cases Bull Johns Hopkins Hosp 12 55, 1901 

s' Wahl, H R Neuroblastoma, J Med Research 30 205, 1914 
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REVIEW OF THE LITERATURE 

There are many 7 reports mentioning the increased frequency of 
carcinoma of the lungs, not a few ascribing a causal relation to the 
pandemic of influenza The basis for this conclusion follows from 
studies 8 of the lungs in influenza which describe a hyperplasia of the 
bronchial epithelium or a metaplasia of the lining cells into pavement 
epithelium, like a precancerous growth Meyer 0 has reported a 
bronchiogcmc carcinoma, which he thinks was originated by an attack 
of influenza 

Of the 74 primary carcinomas of the lung reviewed by Passler, 10 
secondary tumors were found in the bones with 12, Adler 11 mentions 
57 with 374 primary carcinomas of the lung and the bronchus, Grove 


7 Among these reports are 

Pajr, E Extirpation ernes grossen, primaren Plattenepithelkrebses der 
Lunge, Arch f klm Chir 133 700, 1924 
Mathias, E , m Discussion on Teutschlaender, 0 , and Stahr, H Verhandl 
d dciitsch path Gesellsch 19 190, 1923 
Berbhnger, W, m Discussion on Teutschlaender, 0, and Stahr, H 
Verhandl d dcutsch path Gesellsch 19 190, 1923, Die Zunahme des 
primaren Lungcnhrcbscs in den Jahren 1920-1924, Klin Wchnschr 4 
913, 1925 

Verse, M , m Discussion on Teutschlaender, O , and Stahr, H Verhandl 
d dcutsch path Gesellsch 19 191, 1923 
Bejach, H E Beitrage zur Statistik des Carcinoms, Ztschr f Krebs- 
forsch, 16*159, 1919 

S These studies are found in the following articles 


Askanazy, M Ueber die Veranderungen der grossen Luftwege besonders 
dire Epithclmetaplasie bei der Influenza, Cor B3 f schweiz Aerzte 49 
465, 1919 

Schmidtmann, Martha Eimge bemerhenswerte Beobachtungen zur 
Pathologic der Grippe, Virchows Arch f path Anat 228 44, 1920 
Mittasch, G Ueber die pathoiogisch-anatomischen Grundlagen der Influ- 
enza mit besonderer Berucksichtigung der Gehirnveranderungen, Frank- 
furt Ztschr f Path 26 406, 1922 

Wmternitz, M C , Wason, I M, and McNamara, F P The Pathology 
of Influenza, New Haven, Yale University Press, 1920, p 4S 
Gaus, A, and Fritzsche, R Ueber den Sektionsbefund bei der gegen- 
wartigen Grippe-Epidemie unter besonderer Berucksichtigung dermi 
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cords of undifferentiated epithelial cells are surrounded by a connective 
tissue stroma, (3) alveolar carcinoma, in which there are large solid 
masses of pleomorphic cells occupying spaces resembling lung alveoli 
(4) medullary carcinoma m which the cells are small, compact and 
pleomorphic and have little cytoplasm, this form is sometimes dis- 
tinguished from sarcoma with difficulty, (5) colloid carcinoma 

Primary tumors of the lung giving rise to the metastases vary much 
in size and appearance The large bulky tumors are easily recognized, 
the small ones, sometimes with difficulty It is generally conceded 
(Passler, Ixikuth, and others) that practically all are bronchiogemc 
tumors According to Passler, many are anatomically nearly pure 
bronchial tumors Either the bulk of the carcinoma is m the bronchial 
lumen, constricting and even occluding it, or the tumor develops m the 
loose peribronchial tissues and penetrates deeply into the substance of 
the lung This peribronchial tissue, especially, is involved by the 
carcinoma , the parencln matous tissues for large regions are unchanged 
or show only secondary changes, such as inflammation and compression 
Kikuth, 17 in writing about the material at the Eppendorf Hospital, said 
that these tumors vary greatly m size They usually he withm a few 
centimeters of the bifurcation of the trachea, near the origin of the 
bronchi leading to the individual lobes There may be an irregular 
rough thickening of the bronchial mucosa or extremely small and 
scarce!) elevated regions occupying only 3 sq mm of surface Some- 
times the hmph channels are extensively invaded by carcinoma, so 
that the whole lung, one lobe especially, is studded with innumerable 
submihary masses that fill the lymph and blood vessels along the 
bronchi, extend to the pleura and there form pearly aggregates 

It is scarcely necessary to say that many of these metastases to the 
pleura have been reported as “endotheliomas,” because the postmortem 
examination and histologic studies failed to reveal the primary tumor 
Robertson’s 18 extensive analysis of “endothelioma” of the pleura closes 
with the following statement 

This review apparently proves that only the sarcomas can be classified as 
primary malignant tumors of the pleural tissues, and that all other growths are 
secondary, representing extensions, implantations, or metastases from an unrecog- 
nized or latent primary source (carcinoma), usually the lungs 

These conclusions by Robertson as regards the “endotheliomas” of 
the pleura raise a similar doubt as regards the “endotheliomas” of 

bones 

17 Kikuth, W Ueber Lungencarcmom, Virchows Arch f path Anat 255 

10/ ’l8 9 Robertson, H E “Endothelioma” of the Pleura, J Cancer Research 
8 316, 1924 



( i 


» > 


. 

ti f»l iT'J ol lul \ 

« , u .. i ) - i-n u n ['"ti'i 'Vp t -iiniitij_ uiiipo 
,i < [ i \.:u[ nu to\ pt j m [ 3 iXnqnjaic; 

< IZ ' l i' V \»'i 1 V ’luoipumpm st[ .mg J 

s s[ .P OS -“‘O 1 J 1 P'i/ ■'tp ,lin CI ' lni l :KU,v l 
, .>[, t’ i i' l 1 'I 1 ‘I “X 1 m uup'iinj ji(i 'i Jimji 

, iv [ > I (J ( ) '!() nuoi[M[ii>pu [ j XI '_[ '[uuiiviy 
- 'I IH lLU \ <P ,d 1 1 [ JJ \ s\votpjt\ (Uioajtjj 

,v (> > 't 1 K 'X' nap tit taoipipopaQ 

. 1 4 i i vplui. nu i"*' IP l 111 1 t-fiS’I ObS S U-«Y l P td u 

, t * i , ’.[1..1 >i Jiii[)i[^ x<Iti[nui '>uniun.'li» jiip x pp.W'pLjq 

S6SI ‘l It 

, i vp ,/ np'imp injuumunuuiLf) pan tniiupptpnds mp 
i, j a i ((a [ n n>[inupiV) xupipopaa J '»P 1 H ‘»uutu'j[o ; \ 
j- lJlU'Jtll.J f sMQ 3tlUIJ aUlO'pL'.aaqaon'.J 
]i ,1111,111.111 pilujaui Jip SNitumnxj jnz o 3 u)n<j jj 3 jaqp 3 ndg 

iXSl SO Zl J » I3 0 

a ip (lopn [ aqat umlo'i v[3 jaqaa a sXanqonsjaia q j 3 aassauQ 

lo-v'l tor IS J “D } J‘P"»Z aipspiOQ smqaouq 
p uiaipqii.pa { jipo ui()'jjiNoiiia\ aji piqnj stp jaqaQ puEjqappp 

isNI t-l ZZ J»D } Jips’Z aip^HOQ ‘aaipi 
,>[ti \up> a ) jiiz iXuinq 6SSI I ill u-*a\ qiud J tpjv swoipaiyY 
• iqiyinji unit 3 ipjnp ivLibLnunspnupsir) jiqo q j ‘uijEy 

OSS I ‘I SI J,l D 

i jqa->i/ up'iind uaoojfv, oi3a\ ao\ aqEj man upy xazaE|o\{ 

6ZSI ‘3||eH ‘ Si>l a 

1111111 'ij'iitiq s() sap )spi \\qo»a3}jo[|EQ no\ jjbj m 3 f ‘zaivo'pr] ucy\ 

9Z8I ‘6££ ZZ M«W 

^tD-qpiiif pu")\ nupnnj^ m ppiq a jq jojj sap aaaoijEjjsaoujDQ 
tt npvaanp nupsiSojoqit d uap sat uoSiminniJv 0 / j»\j 3 ‘ja3iuia\ups 

c/8I aa 3 aEp 3 ssiq 3 nEaj 

bum-, vstniponvj sap Euioaiajtj a[dij[ma ajEiuud SEp jaqa/q •>! ‘.yoqpng 

t'ZSI ‘16 i I ('poquoSiarq) 

juQ aqq 1 qoj\ ‘auioajcg aatpiojssEjaS jap ssunuuaq jn^ ajjBf 

1/81 ‘»M J0 a ‘ ssiq Stmi] ‘uoij 

-EJiaaSiQ japiopoa juu joiunj^ aojE[oa\|E uama Jaqapq f 3 ‘aaEUJ|a 3 a 3 
09SI ‘t-t-Z II Jll D ««n i iP-«V ‘^ujoaJEg ajE[oa\[E jaqaQ ipojjpg 

S98I ‘IIS ft 1 EU V q^d J qajy 
swoipji \ ‘(EaiojpuqvQ dsaj) aouEjauaSaQ auqEAq jaqan aaSunqiamog 
Jsipu aib[n\ups,a3naqoou\{ uapaajts[nd jap ssiuumox J02 X ‘-mipox 

9981 ‘tZS S8 

mi\ ipud 1 tpj\ swoqaji^ ajqapsjn wqasag jnz aSEj)iaa y ‘apnQ 

sapijjE 3aiuoj[oj aqj ai uauS ajE spodaj asaqx 61 

-jukli: j^aip ai[] jo opis ji[ 3 u aip jo joumj oSnq e poquosap uuEeupSuT[ 
b.uoiiuamiu\o tuapouiisod jo spcpp uiejuod aju^ pus pjEAVopj pus ‘3aaq 
p[E\\qjE{\3 uuEiuqjo ^ ‘SjoqpSaidg ‘uqs^ ‘zoiAoqn^j uoa ‘^yoqpng 
aijuj miuuqo 3 ir[ \q osoqj quo }Eqj sajEJjsuoiuap 5J5J oj aoud 
s "ujuq jo Eiuoqsqjopuo se pajEuSisap ^sxiodsj aqj jo sisajeue uy 

ic 


7 \OU JO SJSl JSFI3h~\0SX3 OJ-HOSMIH 



24 


ARCHIVES OF SURGERY 

cntly arising from the ribs, which histologically resembled a colloid 
struma I he compressed right lung contained small metastatic tumors, 
Hit the bronchial and other lymph glands were unchanged These 
statements include all the details of the postmortem examination Jaffe 
mentioned a tumoi of the left ilium and small gray nodules in the lungs 
and pIcui a Ihese contained cells arranged in acini and cylindrical 
rows J lie account of the postmortem ex-animation is brief and a careful 
examination of the lungs for a primary tumor is not mentioned The 
details of the postmortem examination by Sudhoff are meager He 
described, in tumors of many bones, tissue like a “glandular carcinoma ” 
Von LukoMC/. 1 eported a colloid tumor of the right femur and pelvis 
found postmortem in the body of a man, aged 60 In the left pleural 
cavity were more than 2 5 liters of a bloodstained fluid The lung 
was compressed, and the pleura was thickened by (small ?) smooth, 
flat, tumor masses The tumor of the femur was composed of tubular 
structures, some of the lining cells were cylindnc No mention is made 
of an exammaton of either lung for a primary tumor This account 
is preceded by reference to two reports of metastases of the bone with 
primary carcinoma of the thyroid In a discussion of his own observa- 
tions, von Lukovic7 considered the possibility that the tumors are 
metastases , he was uncertain that the tumor of the hone was primary 
The tumors of the bone and pleura, lie said, are alike, histologicallv 
He did not make a microscopic examination of the thyroid gland 
Idle tumor at the base of the skull described by Zahn contained alveolar 
and tubular structures He regarded the tumor as primary in the skull, 
but failed to consider the epithelial structures present in these regions 
The dissertation by Spiegelberg contained only a few details of the 
postmortem examination of a woman, aged 62, who bad tumors of the 
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n careful examination of the bronch, for carcinoma Markwald seems 
mvc been uncertain m his interpretation of these tumors because the 
of Ins brief account is “Ucber die sogenannte multiple myeloma” 

ha ° f „ ll,S r m0rC Cxtende<! rc P ort ‘"dudes the terms "myelom, aneio- 
sarcom It is clear, at least, that in assuming- a multiplicity of primary 
tumors of bones he is incorporating ideas generally held regarding 
multiple nn elomas, and so he does not differentiate between a primary 
tumor and tumor metastases 


The tumors of th c bones in the body of a woman, aged 66, described 
h > Sternberg were limited to the medulla and did not destroy the cortex 
The cells m these tumors were “signet ring” like those of a Kruckenberg 
tumor of the ovar\. and are unlike those m other descriptions of these 
tumors of the hone One of the two autopsy reports by Howard and 
Crilc mentioned changes like those contained m the reports by Jaffe and 
von Luko\ ic / , the other described such widespread tumor growths that 
cicn the authors were in doubt as regards the primary tumor This, 
the} thought, was somewhere in bones, although grossly the tumor 
tissues resembled carcinoma 

Other reports (Luckc, Billroth, Sclnvemiger, Spiegelberg [case 2], 
Kolac/ek, Hildebrand, Dnessen, Gaymard, Ritter, Berger, Howard and 
Cnlc [case 2], S\ miners and Vance) sometimes mentioned with this 
group of tumors, are without the results of postmortem examinations 
and arc based on the study of surgical material These reports, in 
general, make little comment about the further progress of the disease, 
and the conclusions pei nutted by a study of such material are limited 

\ftcr these carter reports there was little mention of "endotheliomas” 
of the hone until the accounts by Ewing These described three varieties 
(I) the multiple endotheliomas, which involve many bones, occur usually 
m adults, generally are fatal with metastases to the lungs, and are com- 
posed of endothelial-like cells m small groups or "sheets,” often alveoli, 
and sometimes contain cysts with serous or mucinous fluid, (2) angio- 
endotheboma, and (3) solitary diffuse endotheliomas which occur in 
young patients 

The single bulky circumscribed tumors arise in the bone marrow, 
soon perforate the cortex and develop externally The structure is a 
tubular or alveolar endothelium, mucoid and hyaline degeneration occurs, 
and cysts may be present Typical of these tumors are the two described 
by Volkmann But, as has been mentioned, Volkmann stated that the 
one of the skull closely resembles a carcinoma of the bowel, while 
the other of the right femur, described originally by von Lukovicz, 
occurred m the body of a man with multiple small tumors of the left 
pleura like metastases of a primary lung or other carcmoma The 
multiple endotheliomas of the bone affect nearly every bone m the body, 
as described m the report by Markwald 
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histologic examination of the tumor IColodny’s report of the material 
contained in the registry of bone sarcomas of the American College 
of Surgeons has a section dealing with these tumors designated as 
Ewing s sarcoma ” His account is a restatement of features already 
mentioned and includes no new information gained by postmortem 
examinations 

Of the reports after 1919, the ones by Ewing do not contain any- 
statements of the results of postmortem examinations, and the one 
by Connor mentions such results only in a general way Of the 18 
patients that died (cases 30, 31, 33, 36, 37, 38, 39, 40, 41, 45, 46, 
47 , 48, 50, 51, 52, 53, 54) and in which some mention is made of tumors 
other than the ones first recognized clinically in bones, there are thirteen 
which specifically record the presence of tumors of the lungs Of the 
eighteen patients reported by Coley and Coley (Cases 4, 8, 9, 11, 20, 
21, 22, 23, 25, 32, 34, 36, 37, 42, 43, 48, 49 and 54), five died, and 
the body of only one was examined post mortem Accounts of this 
examination (case 49) are limited to the brief comment that there were 
“very extensive metastases into nearly every organ and bone of the 
body ” 

These solitary and multiple destructive tumors of bones containing 
masses of cells resembling epithelial structures, such as alveoli and 
tubules, have been designated primary endotheliomas because the cells 
are said to be arranged along the walls of capillaries and because of 
certain details of internal structure The use of this term implying 
origin from vascular tissue seems to have begun at a tune when 
Virchow’s teaching that carcinoma may arise from connective tissue was 
discarded, and m explanation of the presence m bones of tumors 
resembling carcinoma some vascular tissue derivation was offered In 
not a few instances this deduction has followed directly, and the author 
has been m considerable ignorance of the conditions in other parts of the 
body of his patient at the time his report was written, because he had 
only surgical material for study In other instances, when tissues 
obtained by postmortem examination were studied, conclusions of 
vascular origin were drawn because a primary tumor was not found 
m the viscera Among these are reports in which doubt exists as 
regards the thoroughness and completeness of the examination That 
solitary vascular tumors occur is not denied, and that secondary growths 
(metastases) originate from a primary malignant tumor also follows 
m logical order In none of the reports mentioned, however, except the 
one by Connor, is the mechanism of metastasis from a primary tumor 
considered in explaining the presence of the so-called multiple primary 
endothelioma in many bones Instead, each tumor is regarded as arising 
independently 
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SUMMARY 

Metastases to bones, as stated by others, occur m a large number of 
patients with primary carcinoma of the lungs 

In a certain number of patients with such secondary carcinomas, the 
symptoms caused by the tumors in the bones dominate the clinical 
course of the disease 

The clinical course and the results of postmortem examinations are 
1 eported in four patients m whom the bone metastases from a primary 
carcinoma of the lungs caused the chief symptoms 

The secondary tumors removed surgically from two of the patients 
during life weie diagnosed by some pathologists as so-called “primary 
endothelioma'’ of the bone 

One of these primary carcinomas of the lungs with metastasis to 
the left tibia occurred m a boy 6 years of age at the time of death A 
year before he died, tissues of the tumor of the bone were diagnosed 
metastatic carcinoma, and at that time a careful physical examination 
failed to disclose the primary tumor 

An analysis of the reports of so-called endotheliomas of bones 
demonstrates that many of these are based on a study of tissues removed 
surgically from patients whose bodies were not examined after death, 
or were examined without the care necessary to disclose a primar} 
carcinoma, especially of the lungs 

Metastatic carcinomas are easily confused with other tumors of the 
bones, and therefore a diagnosis of “endothelioma of bones” m surgically 
removed tissues containing epithehal-like cells in alveoli and tubules, has 
doubtful basis A thorough and careful postmortem examination later, 
by which all parts of the body are examined, provides the necessary 
information for a correct conclusion The results of the postmortem 
examinations reported here demonstrate that tumors said by some 
to be endotheliomas of bones occurred in bodies in which we believe 
there is a primary carcinoma of the lungs 

In the search for a primary tumor in patients with carcinoma 
metastases in bones, the lungs should be included among the probable 
sources 
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appears that the lesion is generally of the nature of a cavernous heman- 
gioma It is usually circumscribed and limited to the pericranium One 
or more anomalous emissary veins, piercing foramina m the skull, place 
the blood spaces of the tumor in relation with one of the large’ intra- 
cranial blood sinuses In the recoided cases available there has been a 
singular paucity of careful notes regarding tributary vascular channels in 
the pericranium 

The lesion must be relatively unusual Mastm, 1 m 1886, found 
fifty-five references in the literature Only three of these articles were 
in the English language Cohn, 2 in 1926, found fourteen additional 
references, one of which was in English, but overlooked the excellent 
paper by Mastm, who reported the first American case so far as can be 
determined Cohn cited Cushing’s 3 brief reference to the condition in 
Keen’s “Surgery ” I have collected sixteen additional references, three 
of which are in the English language I was able to find eighty-four 
references to articles on this condition, seven of which are m English, 
including Cushing’s brief description 

It is improbable that the disparity between the literature in English 
and in foreign languages is due to the fact that a greater number of 
cases have occurred in continental Europe It is altogether more likely 
that the cases reported in England and America are lost m the literature 
under such titles as “angioma,” “aneurysm by anastomosis,” and “cirsoid 
aneutysm ” Mastm listed fifteen terms under which he found the con- 
dition described These are thought worthy of quotation, together with 
four others which I have added Vanx verus cirsoideus , vanx verus 
circumscriptus , fistule osteo-vasculaire , erectile tumors of the skull 
communicating with the superior longitudinal smus, sinus pericranu, 
varix smus verus extra-cranium congemtahs , “venous tumors” of the 
cranial bones , vanx spunus circumscriptus venae diploicae frontalis , 
sanguineous hernias of the vault of the skull by communication with the 
intracranial venous circulation , sanguineous hernias of the vault of the 
skull by communication through openings in the bone of the meningeal 
vessels with the exterior integument , vancose veins or venus varicosities 
of the skull, a new form of tumor of the vault of the cranium, produced 
by the blood m communication with the intracranial venous circulation , 
subpericranial venous tumors , reducible sanguineous tumors of the vault 
of the cranium , anuerysmal tumors of the temporal region , cephalema- 
tocele, hemangioma, and cavernoma 

1 Mastm, W M Venous Blood Tumors of the Cranium, J A M A 7 309 

(Sept 18) 1886 „ . 4 

2 Cohn, Isidore Smus Pericranu (Stromeyer), Surg Gynec & Obst it 

614, 1926 

3 Cushing, Harvey Sinus Pericranu, in Keen Surgery, Philadelphia, 
W B Saunders Company, 1919, vol 3, p 33 
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af ihl Z fl r apparently 0n a level wth the ™er table, as the depth 

o the depression was about the estimated thickness of the outer table and dipt 

The margin of the depression was smooth The outer table of the surrounding 

normal bone merely shelved down abruptly to become continuous with the floor 

'y WaS slcvcIlke virtuc of about ten foramina each of which was occupied 
In the stump of a delicate vein The flap of scalp was sutured m place without 
drainage Recovery was uneventful The scar was inconspicuous In January, 
1924 the patient reported that there had not been a recurrence of the tumor or 
of the s>mptoms which were associated with it 

Pathological Study of the Tumor — The gross specimen was a disk of spongy 
tissue about S cm in diameter and 0 5 cm thick One surface, the upper or outer 
was velvety and pink, resembling areolar tissue The obverse surface, which was 
applied to the bone, consisted of a thin, tough, white membrane ’ When this 



Fig 1 — Front view of patient with head erect 

membrane was stretched, ten orifices about 1 mm m diameter became apparent 
These orifices led into cavernous spaces immediately under the white membrane 
The spaces were traversed by delicate septums which merged into the spongy 
tissue, making up most of the thickness of the disk In cross-section, this spongy 
zone was seen to contain numerous small vessels of moderately thick walls 

Microscopic sections showed three merging zones The one corresponding to 
the tough, white membrane was a layer of dense avascular connective tissue 
Delicate partitions of connective tissue extended from it into the middle zone, 
which consisted largely of irregular sinuses lined by endothelium Serial sections 
established the fact that these sinuses communicated with each other Some of the 
partitions between the sinuses were provided with abundant small vessels The 
zone corresponding to the pink velvety surface of the specimen was composed 
of this vascular connective tissue, which in this situation was more dense than 
m the middle zone and not interrupted by sinuses A section through one of the 
orifices m the tough, white membrane showed merely a gap in the avascular zone 
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toma acquired communication with intracranial blood sinuses by way of 
torn emissary reins This crude explanation was bolsteied by later 
wiiteis by assuming coincident fracture of the outei table of bone, by 
hypothecating some obscure interference with the coagulation mechanism 
and by unusual eiosion of the skull bone by pacchionian granulations 
Practically all of the authors saw the inadequacy of such mechanical 
theories when applied to cases of sinus pericranu occurring without a 
lustoiy of trauma and showing progressive growth In order to render 
their theones tenable, these observers were required to distribute the 
cases in a classification which generally took the form of (a) traumatic 
cases, (b) spontaneous cases and (c) congenital cases Still more com- 
plicated classifications based on structural peculiarities were elaborated 



Fig 3 —Side view of patient with head bent forward 

The mechanical theory of formation was rather generally agreed to 
for the traumatic cases The congenital cases were attributed to some 
"morbid conditions of the skull veins” such as true angioma The 
spontaneous cases were attributed to the development of a varix 
followed by piessuie erosion of the skull According to one theory, a 
rarefying osteitis is the primary lesion which leads to an alteration m 
the structure of the dural and pericranial vessels 

That the detailed classification of cases is unjustified is apparent from 
the fact that the structural characteristics of the specimens do not cor- 
respond with the groups separated from each other on an assumed 
■etiologic bases The angiomatous type of lesion is found as often in the 
traumatic group as m the congenital 
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Achilles Mueller , 5 6 citing Lannelongue’s similar opinions, concluded 
that most of the cases represented true angiomas "A traumatic origin in 
the sense of Stromeyer is unlikely and there is no proof of it ” 

Sudhofr 0 admitted the plausibility of the traumatic explanation for 
the cases arising after gross trauma, but left the inference that he agreed 
with Demme 7 that the congenital cases were due to ‘'genuine varix” 
communicating with intracranial sinuses Mastin ascribed most of the 
cases he collected to “angioma ” 

I am convinced that all the cases of typical sinus pencrann, that is, 
cases with an extended duration and a reasonably long period of gradual 
development, are characterized by a lesion of the structural type of 
hemangioma The hemangioma m a case of sinus pericranu is excep- 
tional only because of its special relations These special relations con- 



Fig S — The gross specimen The surface shown is the one which was applied 
to the skull The minute orifices left by the avulsion of the emissarj veins are 
barely visible Most of them are obscured by the wrinkles m which they he 

sist of a communication with the dural sinuses by way of emissary veins 
on the one hand, and with vessels of the pericranium on the other hand 
I see no reason for separating the “spontaneous” cases from the 
“traumatic ” In the latter, the trauma is frequently trivial, and m the 
spontaneous cases, similar trauma may easily have been unnoticed or 
forgotten Even some of the “congenital” cases may have been traumatic, 

5 Mueller, Achilles Ueber Sinus pencrann, Berl khn Wchnschr 49 1372, 

1912 

6 Sudhoff, Walther Ueber erne neue einfache Operation smethode des bmus 
pericranu, Deutsche Ztschr f Chir 186 98, 1924 

7 Demme, Hermann Ueber extracramelle mit den Sinus durae matris 
commumcirende Blutcysten, Virchows Arch f path Anat 28 48, 1862 
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eve opmen o a lemangioma suggests a mechanical cause The regional 
incidence of hemangioma corresponds to a traumatic theory of ongm 
or it occurs most frequently where soft parts are easily compressed 
Jetween a blunt object and undei lying bone It is true that hemangiomas 
appear to glow as do neoplasms Reid has shown similar progressive 
growth of a restricted part of the vascular bed as a result of experi- 
mentally produced arteriovenous fistules Most convincing of all the 



Fig 7 — Four sections from a series, showing the communication between a 
cavernous space and a group of vessels in the adjoining connective tissue partition 
The arrows mark the cavernous space The crosses mark the network of vessels 


evidence is the finding of arteriovenous communications in progressively 
growing hemangiomas 

So far as I am able to ascertain, no writer has considered the possi- 
bility that sinus pericrann is caused by the formation of abnormal 
arteriovenous communications If this thesis can be sustained, Reid’s 
belief will have received additional support m view of the typical heman- 
giomatous structure of the tumor in sinus pericrann 
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Gi actually other fistulas are formed as the walls of the vein become 
attenuated and as the arterial elements dilate In this manner, a con- 
geries of vascular channels is built in which it is impossible to distinguish 
arteries from veins The dilatation of the emissary veins extends to the 
adjacent diploic veins, and the bone of the cranium gradually undergoes 
absorption as a result of the constant pressure of the vascular lesion 
The communication with the intracranial sinus is not an anomalous con- 
dition , in fact, the communication existed by way of the diploic veins and 
minute emissaries before the "aneurysm by anastomosis” became estab- 
lished The single and essential element m the etiology of the lesion is 



p,g g — Section of the wall of one of the cavernous spaces, stained for elastic 
tissue The black lines represent elastic fibers 


the transmission of arterial blood velocity and pressure into the emissary 
veins or into veins communicating with them Such abnormal com- 
munications might arise congenitally as a result of faulty development 
of the arteriovenous anlage, but most of the cases are doubtless traumatic 
m origin 

TECHNICAL POINTS IN THE SURGICAL TREATMENT 
OF SINUS PERICRANII 

The chief consideration in devising operative methods for the treat- 
ment of patients with sinus pericrann has been to avoid dangerous or 
fatal hemorrhage Some operators have been led to employ extensive 
ciamotonues m order to deal safely with large vessels running through 
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CHRONIC APPENDICITIS * 


HARRY ICOSTER, MD 
BROOKLYN 

It is common knowledge that many abdominal explorations made 
after chronic appendicitis has been diagnosed have revealed an insuffi- 
cient pathologic process to warrant the section, and that the patients, 
after removal of the appendix, have been discharged without any relief 
from pi unary symptoms and perhaps, subjectively, in a worse condition 
than before the operation So much has been said and written about 
the commission of such errois in diagnosis that the pendulum has swung 
the othei way, and many physicians lefuse to acknowledge the presence 
of a condition that might properly be termed chronic appendicitis 

The statement that there is no such entity as chronic appendicitis, 
even if based only on clinical experience, would warrant consideration, 
but the claim that theie is no pathologic basis for the use of the term 
merits the most careful investigation before such a statement be accepted 
To obtain the pioper conception and the proper evaluation of the data 
it is necessary to correlate the clinical and the pathologic observations 

The clinical history and signs play the minor role in the final analysis 
A study of the microscopic changes in the tissues is as near an approach 
to the physical basis as is at present obtainable While the mtrepreta- 
tion of a section of tissue is subject to the “personal equation” variation 
of opinion, on the whole, the microscopic picture of chronic inflamma- 
tion is well established, and the disturbances and processes termed 
chronic inflammation m general pathology are found to vary but little 
when studied m special organs Therefore, in conformation with the 
method employed in other problems, the pathologic picture, gross and 
microscopic, must be accepted as final Then, if the clinical signs do 
not accord with the diagnosis, either there have been errors m observa- 
tion and interpretation or diagnostic aids of greater precision should 
be sought 

From Sept 8, 1922, to Feb 1, 1927, I performed 1,087 abdominal 
sections for appendicitis, ninety-two of which were performed after a 
preoperative diagnosis of chronic appendicitis had been made A per- 
sonal study of the ninety-two patients from a clinical and pathologic 
standpoint furnishes the subject matter of this paper Clinical and 
pathologic observations concerning many appendixes removed m the 
course of some other operation are also contributed It is hoped that 
this study may result m so changing the nomenclature of certain clinical 
and pathologic conditions referable to the appendix as to make it 

* From the surgical service of the Brownsville and East New York Hospital 
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be scared) visible, the death of a few cells and their coagulation into 
what might lie termed a foreign body or the introduction of a foreign 
body may start an intense inflammatory reaction 

T he phenomena of acute inflammation are familiar, namely early 
contraction followed by dilatation of the vessels accompanied by flush- 
ing and local increase in temperature, the slowing of the blood stream, 
margination of the leukocytes, emigration of these cells, diapedesis and 
ihc\is of the red cells and exudation of the fluid from the blood vessels, 
which causes edema, and coagulation of the fluid resulting from the 
action of thromhokinase- forming fibrin These changes are followed 
by the destruction of the invading agent, the autolysis of the dead tissue 
and its liquefaction, partial digestion by leukoevtes, partial absorption 
In the lymphatics and the repair of the gaps 

Liung cells possess the ability to assimilate nutrition, as evinced by 
an increase of protoplasmic mass As the mass becomes larger, the 
absorbing surface increases m area, hut not proportionately, and ulti- 
mately the surface is not sufficiently great to prowde adequate nourish- 
ment The division of the protoplasm and nucleus occur with the 
formation of the two similar cells to replace the old one 

\\ hen an injury occurs to a tissue or an organ, a stimulus is 
furnished or an inhibition removed, wdnch results in a more rapid 
dmsion of the remaining uninjured cells in the attempt to provide an 
adequate amount of functioning tissue 

The -various tissues of the body have an inherent specificity of 
regeneration in contradistinction to the embryonal cells This speciali- 
zation is rigid except m the case of connective tissue, m which greater 
latitude exists The rate of regeneration of tissue varies considerably, 
for example, the epidermis regenerates rapidly, while the central 
nervous system and striated muscle regenerate scarcely at all Gaps 
formed m the latter by injury must be quickly^ filled in by some tissue 
wdnch can restore continuity rapidly Thus, because of the different 
rates and powers of regeneration of various tissues, local repair is 
sometimes carried out bv the injured organ-substance itself , it is, how- 
ever, more often carried out by the inferior material, connective tissue 
But even though such patching occurs, there is almost always an 
attempt there or elsewdiere to restore the original specialized tissue 
unless it has been entirely destroyed 

The epithelium of the mucous membianes legenerates with remark- 
able ease and rapidity, growing out from the edges by mitotic division 
to cover smoothly any r denuded area The glands are reproduced from 
the remaining specialized cells 

Connective tissue reproduces itself m great profusion by rapid 
sheetlike cell division At first, these newly formed cells lie loosely 
in the replacement site , later, then cytoplasmic fibrils become arranged 
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because teiminal fibrosis has incorrectly been designated as this con- 
dition in many instances 

In this study, the criteria on which the diagnosis of chronic appendi- 
citis is based are distention of the capillaries with an increase in 
leukocytic content, the presence of eosinophils in the muscle bundles, 
fibrosis, particularly that seen between the bundles of the inner circular 
muscular layer, thickening of the serosa, small lakes of round cells, 
general round cell infiltration and increase in endothelial cells These 
may be present in any combination The sections of some appendexes 
show massive gianulations of the serosa with typical granulation tissue 
of the kind commonly seen in the presence of chronic inflammatory 
reaction 

The sections in the photomicrographs show the pathologic altera- 
tions in the cells which take place in cases of chronic appendicitis 
Figure 4 shows the section of an appendix taken from a child, aged 16 
It might be said that a child of 16 has scarcely lived long enough to 
develop a chronic inflammation of the appendix , but it must be remem- 
bered that acute appendicitis is a disease of early life, and that where 
it is possible for an acute inflammation to develop, it is possible for the 
chronic condition to persist when the proper balance is struck between 
the invading and the defensive forces 

The cases illustrated by the photomicrographs are different from 
those classified as chronic obliterative appendicitis The latter condi- 
tion is characterized by replacement in greater or less degree of all the 
layeis of the organ by fibrous connective tissue and the obliteration of 
the lumen by granulation tissue, which subsequently becomes organized 
Scarring is predominant, and when the process is complete, signs of 
activity are not seen Before the end-stage, however, activity may be 
noted Eleven of the ninety-two cases in which operation was per- 
formed were of this type All of the patients were less than 40 years 
of age, and all gave a history of repeated attacks of symptoms, but 
only four recalled having more than three attacks The tremendous 
fibrous replacement m the cases in which there were only a few attacks 
and the fact that the patients were under the age of 40 do not support 
the views of Zuckerkandl 1 and Ribbert 2 3 

It has been claimed that fibrosis may occur without previous inflam- 
mation Ribbert 2 and Zuckerkandl 1 regard fibrosis as an atrophic 
retrogressive process associated with advancing age and particularly 
liable to occur in a vestigial organ such as the appendix This, however, 
has been heatedly contested Aschoff 8 affirms that fibrosis is evidence 

1 Zuckerkandl Anat Hefte , 1894, vol 4 

2 Ribbert Virchows Arch f path Anat, 1893, vol 132 

3 Aschoff, L Die Wormfortsatzeutzundung, 1908 
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Fig 4 — A shows “granulation tissue” serosa, and marked connective tissue 
replacement , X 200 The appendix from which this section was cut was removed 
from a child, aged 16 B is the same section under higher magnification 
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f^ors the infection Jones and Exans stress this point m discussions 
of the cause of appendicitis It is understood that the degree of infec- 
tion is modified 1)) other factors, such as, virulence and the number of 
invading organisms, amount of stasis, the suddenness with which the 
stasis is effected, the resistence of the host and other factors A sud- 
den and complete obstruction, such as might be offered by the lmping- 
ment of a fecohth against a well dex eloped xalve of Gerlach, xvould 
cause a severe appendicitis, xvith rapid and progressive mxolvement of 
all the coats The organ becomes a huge bouillon culture of bacteria 
which begin trax ersing the xvalls The xvalls quickly become so dis- 
tended that the flow of blood is stopped, and gangrene and perforation 
soon result On the other hand, if the other factors xvere not modified, 
and if a mild degree of stasis xvere to be occasioned b) partial oblitera- 
tion of the lumen at one point as a result of a kink, a loxv grade inflam- 
mation might occur , because of the mechanical derangement, this 
inflammation xvould continue indefinitely 

Tlnrty-nine of the ninety-txvo patients xvho xvere operated on had 
sxmptoms of less than one year’s duration The longest period during 
which symptoms had existed xvas eighteen years All the patients had 
pain in the right loxver quadrant of the abdomen 

At operation, txventv-sex en appendixes xvere found to occupj a 
retrocecal position This is at xanance xvith the observations of 
Gladstone and Wakel) 11 xvho note a retrocecal position of the appendix 
in 2,076 instances out of 3,000 necropsies The retrocecal position of 
the appendix in itself faxors stasis and inflammation because of the 
tendency toxvard angulation at the base, particularly when the cecum 
is filled This point has prexiouslx been stressed by Jones and Evans 5 
in a discussion of the mechanical factors causing appendicitis 

Kinks of the appendix xvere found m eighteen instances These 
were noted onl) xvhen thex xx^ere so xx r ell marked that they could be 
considered to hinder the easx emptying of the organ The kinks xx^ere 
occasioned bx adhesions of the appendix to the lateral pelvic wall the 
cecum or ileum Adhesions of the appendix were noted m fifty-four 
instances These were of all degrees and gradations, from fine, easdx 
formed webs to well organized and, m one instance, calcified fibrous 
bands 

A continued low grade infection such as that previously described 
results m continued replacement of the original wall by fibrous tissue 
Such an organ may pioduce several types of symptoms (1) symptoms 
referable to the organ itself, (2) symptoms resulting from parietal 


Jones and Evans, E J L Practitioner 114 113 (Feb) 

Gladstone, R J and Wakelv, CPC Brit J Surg 2 503 (Jan ) 1924 
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whether ns a result of pressure or of inflammation. resell the cord and ere- 



Fig 6 — Ph N indicates the phrenic nerve, P G , the phrenic ganglion, C , the 
celiac or solar plexus, S M P , the superior mesenteric plexus, IMP, the inferior 
mesenteric plexus, RP , the renal plexus, AP , the aortic plexus, Iiy P , the 
nypogastnc plexus, Sp P , the spermatic plexus, C, the cervical nerve roots, 
D , the dorsal nerve roots , S N , the sensory ner\ es , M N , the motor nerve, and 
F , the area of stimulation in the cord 


ate a zone of hyperexcitability at the level of entrance (fig 6) This affects 
the adjacent sensory fibers so that impulses that were formerly subacle- 
quate to cause sensation now become adequate, and since the cortical per- 
ception is interpreted in terms of peripheral distribution, the sensation of 
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T ? Ar'w, nimal ' ,SCera ' and in ^ng Persons chromcally con- 
stipated McW hortcr * reports an operation for a pelvic condition, during 

which he examined the appendix , he found that it was normal and with 
out palpable fccohths, and did not excise it Fourteen months later the 
patient began to have definite short attacks of pam in the right lower 
quadrant, lasting from ten to fifteen minutes, followed by a dull ache and 
tenderness for the remainder of the day There was no relation to food 
1 he attacks were rarely absent for more than a week at a time, and were 
worse when the patient was constipated One and a half years after the 
first operation, a second operation was performed for profuse persistent 
menorrhagia due to changes in the uterine w r all , at this time, the appen- 
dix was found fiec, but the long arteiy near the tip was noticeably 
dilated, and there wxis a fecohth one-half inch (1 27 cm ) from the tip 
He behc\cd that this was strong evidence m favor of considering 
fccohths as responsible for some cases of appendicular colic 

\ considerable number of cases of so-called chronic appendicitis 
occurs m ptotic subjects These ptotic sufferers have a dull steady, and 
sharp intermittent pain in the right lower quadrant of the abdomen 


The colic is severe, and the patient is temporarily incapacitated 
The excision of the appendix in these cases gives relief from the 
paroxisms of pam, but does not accomplish a cure, because it does not 
affect the concomittant conditions — ptosis, constipation and others — 
which have been important conti ibutory factors in the production of 
the stasis necessary" for fecohth formation, and for which the patient is 
often left untreated 

Pain may r be produced by the tug of the appendix and adjacent cecum 
on the jiarietal peritoneum in those instances m which organization of 
adhesions has fixed the appendix and the cecum to the pelvic or 
abdominal wall after an acute inflammation with periappendicitis Dis- 
tention of the cecum or normal peristaltic movements during the churn- 
ing process, especially if the lhocecal valve is competent, cause a tug 
on the adherent parietal peritoneum which produces pain Experience 
with local anesthesia in abdominal operations has demonstrated a remark- 
able insensitiveness of the visceral peritoneum to cutting or burning, 
and, on the other hand, extreme sensitiveness of the parietal peritoneum 

to slight tugging 

The association of pylorospasm and gastric hyperacidity with chronic 
disease of the appendix has been thoroughly discussed m the literature 
on appendicitis Much has been written on the frequency with which 
chronic inflammatory changes or the terminal fibrosis of repeated acute 
inflammations of the appendix has been found concurrently with chrome 
cholecystitis and cholelithiasis It is not necessary to dwell on the reports 
of gastric hemorrhages cured by the removal of the appendix which 


8 McWhorter, G L S dm N Amer 4 713 (June) 1924 
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(01 through the blood stream) to the gallbladder, duodenal wall pan- 
creas and other organs 

.through faultrv radiation in the celiac plexus, impulses coming from 
appendixes such as those already described may be transmitted to nerve 
fibers which innervate glands or musculature in other organs 

SUMMARY 

llns article has shown that dull aching pain or intermittent and 
colick) pain in the right lower quadiant of the abdomen may be referable 
to organic or to functional disturbances m the appendix, and from a 
purel) pathologic basis it is not correct to group all the conditions of 
the appendix responsible for this pain under the heading “chronic 
appendicitis,” nor is it fair to assume that unless appendixes show all 
the evidences of a chronic inflammation they cannot be the cause of the 
vwnptoms It becomes evident that at least part of the basis for con- 
fusion and control ersy has been the tendency to group a number of 
symptoms and to attribute their causation not only to one organ, but 
also to one t) pe of lesion, namely, chronic inflammation, whereas in 
realit) othei etiologic factors may be involved The term chronic 
appendicitis has not been applied to a pathologic picture by the average 
phjsician, but rather to a clinical picture, and in many of these cases 
the pathologist ma) not find any evidence of chronic inflammation, the 
symptoms haMiig resulted from kinks adhesions and strictures Until 
it will become possible to recognize a difference, clinically, between the 
symptoms produced by a chronic inflammation of the appendix and 
those produced by kinks, adhesions, strictures and other lesions, it is 
suggested that the term chronic appendicitis be discarded entirely by the 
clinician as a preoperative diagnostic cognomen, and that “appendicular 
colic” be substituted The operative observations will furnish additional 
information for classification, and only the combined preoperative, 
operative and pathologic data will furnish the minimum requirements 
for a complete and accurate diagnosis 

It is understood that the term appendicular colic is satisfactory only 
as a working basis, as is ureteral colic, for instance, but at least it will 
have a definite meaning and a definite application 

The standardization of the criteria for the diagnosis of chronic 
inflammation is also an important necessity for the avoidance of further 
contradictions As was mentioned previously, no two pathologists out 
of twenty questioned held the same views This means that when the 
pathologist in Rochester says “chronic appendicitis,” his colleague in 
Boston does not visualize a similar picture The natural consequence 
has been confusion and controversy With the acceptance of a definite 
criteria, such confusion will be avoided 
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Casual observation distinguishes two great classes of goiters One 
class is the colloid goitei which, as the name indicates, is characterized 
J} an excessne collection of colloid in the acini with the subsequent 
development of accessor) (possibly compensating) acini often associated 
with a long line of various types of degeneration In early life, this 
t\pc appears .is a more 01 less uniform enlargement that does not cause 
an) considerable disturbance Appearing in early life, it is called an 
“adolescent” goiter, (hcic is no other excuse for the name In maturity 
this gland becomes mcgularty bossilated by the more rapid growth of 
certain aicas The derelopment continues by successive 1 emissions and 
exacerbations Ofter the increased growth is associated with pregnancy 
01 some othei periodic disturbance In this connection it is interesting to 
note, the comparatne rarity of this type in the male When this bossi- 
lated state is leached, the term adenoma has been applied This is most 
unfortunate, foi m no sense is the teim “oma” applicable The develop- 
ment docs not begin at one point and extend from this as tumors do, 
hut all parts of the gland take part simultaneously in the process The 
disturbance is in no wise tumorous, but always functional, and the nature 
and degree of the functional disturbance can be read in the anatomic 
structure of the gland 

In the other elemental ty pe, there is marked constitutional disturbance 
associated with marked activity of the gland The characteristic clinical 
features are marked ncnotisness, loss of weight and a greater or less 
degree of metabolic disturbance The goiters are then called toxic, a 
descriptwe but noncommittal cognomen If the patient was known 
to hare a goiter prewous to the onset of the symptoms, the term toxic 
adenoma is applied If it is not known whether the patient previously had 
a goiter or not, the term exophthalmic goitei (Grave’s disease), is applied 
because Graves was about the third man, and the first Anglo-Saxon, to 
describe the disease 

This toxic state is associated with celiulai proliferation in the gland 
with or without actual papillary formation It is a mistake to assume 
that the whole gland is made up of this type of stiucture As a matter 
of fact, physicians who have published such pictures in many instances 
have been obliged to search their slides to find such areas In doing 
this, the leader has been unintentionally misled The larger part of the 
slide usually is made up of far less active cellular proliferation True, 
in a few the larger part of the gland is made up of active gland prolifera- 
tions with papillabeanng areas, but these are rare In the great majority, 
a part of the gland is made up of old colloid acmi associated with the 
formation of new acini, with a greater or less number showing active 
cellular development resulting m papillation Such colloid-containing 
acini are now said to be Tugohzed 
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rate that is somewhat augmented Even from the earliest beginning one 
should be reserved in calling goiters innocent 

Though these goiters feel uniform on palpation, a section of them 
shows a division into lobules (fig 1) This is, of course, only an exae- 
geration of the divisions in the normal gland 

Histologically, these glands show large acini filled with a homo- 
geneous acidophilic colloid (fig 2) Even m this early stage, there is 
usualh eudence of new gland formation in the interstitial cells and in 
the walls of the acini A goiter made up wholly of large acini without 
am cellular actnity is rare, m the 1,000 glands on which this study is 



big 1 — Simple colloid goiter from a boj, aged 14 The division into distinct 
areas by the fibrous septums is apparent 


based there is not one example of this type It is true that areas are 
found which are so large that a photomicrograph may be made of them, 
but when the whole slide is examined, or slides from various areas, 
cellular activity will be found m some parts of the gland (fig 3) 

Some writers, notably foreign authors, have confused these areas 
of acmal development with fetal adenomas, to which, of course, they do 
not bear any resemblance The fetal adenomas are definitely encap- 
sulated, and the acini are small , the cells are compact, and there is no 
colloid These are true tumors, and, though often associated with goiter 
are not an integral part of it, but have a life history of their own Some 
writers have confused these tumors with the lobulations seen in any 
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c, a part of a polyglandular condition, there would be a greater likeli- 
hood of properly mterpretmg the pain m the lower part of the abdomen 
and it would help one to understand the nature of the mythical "chronic 
appendix' Microscopically, these glands show some increase in colloid 
but it is usually unchanged The acinal epithelium is flat The interstitial 
ce Is are prominent, reminding one of the appearance of thyroid glands m 
children In these there is little new gland formation 


Sooner or later m goiters of long standing, the nodules, apparent 
early, become larger, so that the capsule is protruded at certain points 
and the goiter becomes bossilated on palpation It is now an adenoma, 



Fig 7 — Good sized uniform gland from a girl, aged 22 The goiter had been 
present eight years The patient declared herself ivell The pulse rate varied 
from 110 to 125, and there had been a loss of 16 pounds (7 3 Kg) She had 
become nervous and irritable She was one of the author s office attendants 
and was under observation a number of years before and after operation The 
new gland formation is apparent 

although the histologic structure has not changed This irregularity of 
form is brought about by the development of some lobules more rapidly 
than others (fig 8) It is but an exaggeration of the earlier stage 
(compare figs 4 and 6) If one has a chance to observe a goiter oter 
many years, one can note the appearance of new bossilations from time 
to time In some cases, it seems that the formation of a new bossilation 
with each pregnancy becomes a milestone in the sands of tune 
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old acini, gcneially in both The cells of the acini are cuboid, seldom 
columnar (fig 10), and many new acini are in evidence Various areas 
of the gland nearly always still show the stiucture of the old colloid 
stages, often with extensive degenerative changes, the cellular increase 
is marked only m certain areas (fig 11) The goiter now has become a 
toxic adenoma, according to the generally accepted terminology 

In a few of these goiteis there is little evidence of cellular activity, 
hut every wheie there is a predominance of degeneration (fig 12) The 
cells are globular and show a disposition to loosen from the basement 
membrane , this is notable particularly in those cases m which the patient 
is not operated on and soon dies It is difficult to say what part degenera- 
tive processes play in the less active cases It seems to me that too 



Fig 11 —Microscopic section of a goiter from a patient, aged 41, with a 
clinical history similar to that m the preceding case The loss in weight was 
25 pounds (113 Kg ) The pulse rate was from 130 to 140 


much attention has been paid to the epithelial changes and too little to 
the colloid The epithelial proliferation in these old goiters reminds one 
of experimental epitheliomas which develop when the acidophilic char- 
acter of the adjacent connective tissue is reduced by the injection of 
certain dyes It is possible that the colloid changes first occur and that 
the epithelium develops in consequence , there is much evidence to this 
effect, which eveiy pathologist with an eye trained m histochemistry can 


, enfy 

ACUTE TOXIC STAGE 

In order to trace the relationship of the acutely toxic goiter to the 
;olloid or adenomatous goiter it is best to study first the o co oi 
goiters which are slowly becoming toxic The moderate gland prohfera- 
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" U " 1 ” C ' CM earlier, those with eye signs are becoming rarer 

operation is performed before there has been time for the eve sums to 
de\ clop 8 

It was formerly the habit to describe dramatic beginnings to exoph- 
thalmic goiter 1 confess with humiliation that for more than twenty 
>ears when patients related to me that their goiters dated but a few 
months back I accepted that date as the basis of my calculations Per- 
haps they dated their troubles from the occurrence of some great 
emotional disturbance No one, I dare say, who has suffered a great 
grief will ha\e escaped the sensation of impending suffocation Nothing 
ob\ iousk is better calculated to lead to the discovery of the presence of a 
preexisting goiter It was only after an accumulation of hundreds of 
specimens which presented unmistakable microscopic evidence that the 
goiters were of long standing that it occurred to me that something 
could be gamed by securing a careful history covering the period ante- 
dating the time of the alleged origin of the goiter Since going further 
back than the suggested date in the history, it is uncommon to find 
patients w ith an alleged sudden onset of the condition who do not give 
eudence of d’sturbances antedating the time gnen 

It is not uncommon to sec patients w'ho present the symptoms of 
toxic goiter whose thyroid gland cannot be palpated e\en by the ti allied 
clinician If the gland is exposed m these persons, however, it will be 
found to be enlarged, and will show' characteristic histologic changes 
Therefoie, the history of the duration of a goiter is of little practical 
importance 

While a careful history and a study of the gland materially reduces 
the number of goiters of sudden onset of toxicity, there are some cases 
in wduch both means fail to establish a gi eater age for the goiter In 
such cases, a careful search may fail to reAeal any area not involved in 
actne proliferation On the other hand, I have seen the same process 
detelop rapidly in goiters that I knew' existed, although the patients did 
not It seems to be an open question whether or not the proliferation 
characterizing exophthalmic goiter can develop on a previously normal 
thyroid gland 

Ignoring questions of history and considering only the clinical symp- 
toms and specimens in hand, one finds that this ty'pe of goiter is often 
less lobulated, and that the gland may seem to be uniform m outline On 
section, these glands are often gray, and w'hen cut they have a firm feel 
resembling the sensation experienced when carcinomas are cut Tins is 
due to the reactive changes in the connective tissue, and is not an 
expression of the degree of cellular development Generally speaking, 
the y'ounger the patient the more likely' the gland is to be uniform If 
these glands are examined carefully, however, while clinically uniform 
the cut section may show distinct lobulations (fig 13) On the other 
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f oimmg ne w glands m the interstitial cells and m the walls of old aan, 
( ig 14), as well as by the papillary projection of cells into the lumen 
of the acini (fig 15) Areas are found in which there are large acini 
which contain sonic vacuolated colloid, while the remainder is filled with 
papilla ted cxucscnces of columnai epithelium This is particularly true 
of the glands of childien The cells may be cuboid or cyhndnc, in the 
actnc cases, the latter predominate 

In small glands, the greater part may be made up of such active 
piohfcratmg cells In those developing an old colloids, only certain 
areas arc so aftccted As many of the acutely toxic glands are found 
in carl) life, these glands are usually small, and there is not much evi- 



Fig 14 — Microscopic section of a bilateral, soft goiter The patient had lost 
50 pounds (.22 7 Kg ), had a pulse rate of 104 and showed marked loss of strength 
The goiter had not been discovered before he entered the hospital The cells 
lining the acini are cuboid and columnar m some areas, some masses of inter- 
stitial cells without lumena are seen 

dence of old colloid change It takes many years to produce an old, 
lobulated colloid goitei If one keeps in mind the age of the patient and 
the size of the gland, the histologic picture may be predicted In the 
older glands, whether the patient is old or not, only areas here and there 
may show the active cellular proliferation, and papillated areas may be 
rare Bossilated glands do not show masses of gland proliferation no 
matter what the clinical symptoms may be In some cases of old goiters, 
several blocks of tissue must be cut before a characteristic area is found 
It is certain, however, that if the symptoms are those of toxic goiter, 
areas of gland proliferation will be found, and if the symptoms are those 
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/h ARC HI mis Ob SURGERY 

So fm as their tendency to destroy life is concerned, goiters, par- 
ticularly the innocent colloids, should be compared with malignant 
tumors It is as important to recognize an impending danger m its 
incipience in goiter as it is to recognize this m cancer The fact that 
the development of goiters may require generations whereas cancers 
require years does not alter the gravity of the problem Only surgeons 
arc in a position to obtain the material which makes possible a correct 
undei standing of thyroid disease, and consequently patients with goiter 
should be under the cue of the surgeon Medical treatment during 
all except the early stages of goiter is as deadly as medical treat- 
ment for cancer 'l he analogy is not apparent, because the goitrous 
process is more insidious and kills without revealing the error of 



Fig 16 — Microscopic section of a toxic goiter, shoving a marked cellular 
increase The cells arc loosened from the basement membrane 


inadequate treatment Patients living m this region who thirty years 
ago had innocent goiters have all died of cardiac failure 


SUMMARY 

1 Colloid goiters early show evidence of new gland formation ^ 

2 The formation of lobules within the gland begins with the ti rst 

Pr0l rTossdated C goiters are not different m structure than those uniform 

m outline except that the process is more advanced 

4 The toxic stage is always associated with increased proliferation 

° f exophthalraic goiter differs from the so-called toxic 

adenoma in degree and ,n rapidity of development but not in kind 
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delimited a leas 01 appaient lobules which contained lame lace1,U 
(fig 1) with papillomatous-like m foldings of the emthfl,, k ” 
” ta l, “ ta * ^ increase m £ 

-lum ic, named apparently about the same as m the lobule of the normal 
glaiu! „ the othe, type, however, there seemed be an 
he nun, he, of acim These aenn were small, round structures whicl, 
little if any infolding of the epithelium was noted (fig 2) They were 
•dsn regulai in sire and shape, and resembled somewhat the fetal 
acinus in structure and appearance Tins difference m the hyperplasia 
o the paieneh) ma was also noted in 557 consecutive cases of exophthal- 



Fig 1 — Typical microscopic picture of hypertrophy and hyperplasia of thyroid 
gland from case of exophthalmic goiter removed before administration of 
iodine Note papillomatous infolding of epithelium into lumen of acini Reduced 
from a magnification of X 176 


nne goiter in the Johns Hopkins Hospital In the majority of cases, 
there were lobules representative of both types of hyperplasia, but in 
some, one type predominated throughout the gland as a whole The 
large acini with papillomatous infolding were the type most frequently 
encountered Mention is made of these distinct types in some detail 
because the process of involution seemed to differ to some extent, 
depending on the type of hyperplasia in which the process had its 
beginning The remaining charactenstic features of hypertroph) and 
hyperplasia of the thyroid paienchyma are too well known to require 

lepetition here 
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Z tTT t,0n , 0f ,h ' S — 

irla.Kl 1 he lane! state was thus shown to be Tess 777° phyLto^ 

■ I "^t s,rany than , ,he former ™ ° f 

W, n K , i fl , grCSS,0n "! t ,c hyperplastic gland or mvoluuon 
as usually a diffuse process, which occurred to about the same extent 

lirougliom .1, c gland as a whole The degree of involution observed 
seten umtiolied cases, which was found also in 200 subsequent 
cases of exophthalmic goite, that had undergone an artificial remission 
uftci iodine, was reckoned as the average or normal degree of involution 



Fig 3 — Section of tissue rcmo\ed from thyroid gland of case of exophthalmic 
goiter before administration of iodine showing classic microscopic picture of 
hypertrophy and h\perplasia of the thvroid gland Reduced from a magnification 
of X 40 


that occurs during such a remission In some lobules or areas, however, 
the process of involution was incomplete or absent, hypomvolution, while 
in others it had extended beyond the average degree, hyperinvolution 
The lobules or areas of hypomvolution (fig. 5) appeared to be localized 
and encapsulated aieas of hyperplasia which were composed of small, 
1 ound acini In and about these areas was an infiltration of small lympho- 
cytes They were areas m which either the involutional changes affecting 
the remainder of the gland had been resisted or (as Dr W G MacCallum 
suggested) the disease process was beginning all over again They 
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t\pe mentioned and approaching- a ^tnt P n f 1 i 
parenclnma (digs 9 and 10 1 ) tj ' C Ua ^ lsmte g la tion of the 
»as aaaall, 1 nu j to LI L LT",' 1 ^ ° f ^""volutton 
^ '■» of the 

0"K did the number of intact acini remaining for the lobule dmnniT 
1,1,1 "’° %C that ha<1 rCMSIcd "'0 were separated by a larjt 



Fig 5 — Average degree of involution which occurred throughout the g land 
as a whole can be seen in margins of photomicrograph In the center, however, 
can be noted an area containing many small acini or tubule-like follicles of 
cuboidal epithelial cells the apexes of which abut on each other and in which 
the lumen, if anj, is small Three areas of bmphocvtic infiltration can be seen, 
the presence of which would suggest a localized area of histologic hj peractivity 
The area of persistent hypertrophy and hjperplasia or hypoinvolution seems to 
be confined to one lobule, the margins of which can be seen in the upper portion 
of the figure The intralobular stroma is delicate Reduced from a magnification 

of X 40 
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Fig 7 — Area of hj perinvohitioii in the form of a large colloid cyst which 
developed in the gland during involution Mam of these cysts were present in 
this case The average amount of involution occurring throughout the gland as 
a whole can be seen about the periphery of a figure The beginning formation of 
a capsule about this colloid evst can be seen in the compressed interlobular as 
well as in the intralobular stroma and the compressed peripherally situated small 
acini The epithelial cells lining the cysts are much flattened, approximating 
endothelial cells All changes point to an extreme involution or regression of the 
parenchyma There is no evidence of hyperactivitj of the tissue in either growth 
or function Reduced from a magnification of X 40 
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.mohmcnal lKKl.es famed located palpable tumefacnons, m general 
tl.ej mumUined (he , Hum, re of the normal hyperplast.c thyroTd 
paiendnnm and did not show any such formation of new tissue as is 
CO, 1, seen m a neophsm, hut .ather regress™ and d,s,nteg!at,on 
d'flcetl m the m,croscop,c appearance from a true 
benign neoplasm which aln.it s shows evidence of the formation of netv 
tissue and moie or less marked cellular regeneration 

In a fui thei study of fifty cases of exophthalmic goiter in which 
spontaneous i emissions and exacerbations had occuired and in which 
the tin i oid had been paitialh 1 emoted dining an exacci bation, it was 



Fig 9 — \reas of extreme lnperinvolution following the administration of 
iodine termed in this sttuh as the third type that approximates degeneration, 
inequality in sire of acini, extreme m\olution of epithelium and pyknotic nuclei, 
disintegrating acini, with the result that small clumps of epithelium are deposited 
m the abundant stroma the stroma here is partly made up of colloid which has 
escaped from the acini due to this disintegration, this type of disintegration is 
frequenth seen in areas of extreme involution Reduced from a magnification 
of X 67 

found that the gland was always nodular, and that these nodules could 
be palpated clinically as well as m the gross specimens In the cases 
in which accurate and careful histories could be obtained, the information 
was elicited that the nodules had originally appeared after a nervous 
attack and had become enlarged after each successive exacerbation of 
the disease In these cases gross as well as microscopic examinations 
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1 1 \rca of In pcrnn olution that lias occurred m the tlnroid gland of 
intients unde rgoing spontaneous remissions in which a subsequent exacerbation 
had occurred when the gland was returned In operation, the histologic alterations 
ohscr\cd in these cases following a spontaneous im olution will be seen to cor- 
respond exaeth with the nnohitioinl changes following an artificial remission or 
imolutmii Reduced from a m igmfication of X R> 



Fig 12— Area of hyperinvolution that has occurred in the thyroid gland of 
patients undergoing spontaneous remissions m wduch a subsequent exacerbation 
had occurred when the gland w f as removed by operation , the histologic alterations 
observed in these cases following a spontaneous involution will be seen to cor- 
respond exactly with the imolutional changes following an artificial remission or 
im olution Reduced from a magnification of X 
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distinguished from the actual growth of a tme neoplasm Although 
these areas of hypei involution can be detected clinically as tumors they 
are not true neoplasms 01 adenomas, because they have been observed 
to occtu and de\elop during an artificial involution of the thyroid gland 
following treatment with iodine as well as after a spontaneous clinical 
i emission 1 hc\ also present throughout the microscopic character- 
istics of regression, dismtegi ation oi degeneration, and not of regen- 
eration, with mu eased growth aetiutc or actual inciease of new tissue 
as in a neoplasm Repiesentmg as the) do regressive sequelae of a 
preuous hypertiophy and h)perplasia of the parenchyma, the mvolu- 



l'ig 14 — True benign neoplasm of thvroid gland Histologic pattern is unlike 
that of normal or hyperplastic thvroid parenchyma The epithelial elements are 
in anastomosing columns Bizarre-shaped acini are near the periphery Reduced 

from a magnification of X 8 
« 

ttonal bodies still maintain the sti ucture ot the normal gland parenchyma 
to a large extent, and, as shown in those cases undergoing spontaneous 
remissions and exacerbations they become involved in the generalized 
hypertrophy and hyperplasia supervening throughout the gland as a 
whole during a recurrence of the active phase of the disease A true 
benign neoplasm (adenoma) does not undergo hypertrophy and hyper- 
plasia in sympath) with the remainder of the gland m which it has 

grown 
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94 ARCH II ES OF SURGERY 

severity , and a clinical diagnosis of toxic adenoma had been made The 

ns o, } of these cases was in general that of a nodular goiter associated 
with In perthyroidism of long standing 

In nine of the 109 cases (8 per cent), the clinical tumors or nodules 
resembled true benign parenchymatous neoplasms These tumors were 
well defined, not so much by a capsule, but bj their microscopic appear- 
ance, which was ,n sliaip contrast to the sunounding thyioid paren- 
chyma (fig 14) The great bulk of such a tumoi was composed of 
epithelial tissue supported In a lelatnelj scant stroma The epithelial 



Fig 16 — In the lower portion of the photomicrograph a tip of a true benign 
neoplasm, an adenoma, can be seen Typical hypertrophy and hyperplasia of 
thyroid parenchyma surrounding tumor is to be noted Patient had nodular 
goiter with exophthalmic syndrome An artificial iodine remission was estab- 
lished The thyroid tissue about the neoplasm underwent the average amount of 
involution, but the histologic appearance of the neoplasm was unaffected Reduced 
from a magnification of X 57 


cells were, m the mam, arranged in narrow anastomosing strands or 
columns which on examination with the higher power lens proved to 
be composed of small clusters of epithelium in the form of primitive acini 
that did not contain a lumen (fig 15) The apexes of the cells abutted 
on one another, they did not appear to be much increased in size, but 
were rounder than the cells of the normal adult thyroid parenchyma 
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The lourth case observed was tbnt nf ^ u u 

casT7 Ulm0nary tUberCd0S,S - ° perat '°” ™ S nofa«™pt!d' V Afi“ 

case has been seen recently in a fi 1tn ^ 

injured m an automobile accident three month^norlo Itnlltim 
A typical defonrnty was present There are no symptoms ex p, d“ 

s dencal" terT f ** T ** " ^ * d ° « 

is clencai Her chief complaint is the deformity, and she ,s still 

undecided as to whether a scar m this region would be preferable to the 
present appearance 



FRACTURE OF THE PATELLA 

In this rather common fracture in which operation is the usual 
procedure, the use of a massive graft of fascia lata seems to be the 
ideal method of repair It is desirable to obtain close, accurate and 
permanent apposition of fragments in such a manner that early motion 
of the knee joint can be allowed The end-results by most of the 
accepted methods of suture are usually good, whether obtained by 
repair of the capsule and lateral extension tear with chrome catgut or 
kangaroo tendon or by wiring the fragments together The capsular 
suture alone, however, is prone to result in poor approximation of 
fragments and necessitates several weeks of fixation of the knee joint 
in extension refracture or reseparation also has been known to occur 
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rupted sutures of catgut are inserted The rent m the lateral extens.on 
of the capsule is dosed with interrupted no 2 chromic catgut sutures 
It is not necessary to use fascia for these sutures as the tear is through 
fascial structures which heal readily, once they are approximated, and 
there can be little, if any, strain on this region, owing to the absolute 



Fig 6— Method used m fracture 01 the patella >.ote the oblique leucstrations 
m the fragments The fascia is 3 cm b\ 24 cm , the drill, 5 mm 

fixation of the fragments of the patella with the tascial graft Care 
should be used not to pentrate the joint surtace of the patella with 
the drill Although in many cases the lower fragment is found badh 
comminuted there is ustialh one principal fragment which can be drilled 
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l'ig 7 — / illustrate complete li\ ition ot trieture of tin. pitella ilu* graft 
can rml> In. too long, is the more of it is sutured to the quadriceps abo\e, and 
to the prep itell i tendon below, the stronger the lixttion Note the repair of the 
lateral extension tear with no 2 ehronue e itgut 11 is t lttenl diagram ot com* 
pleted fixitiou Note the lack of joint penetr ition 
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successfully If such comminution should exist that a Iragment of 
suitable size cannot be found, the graft can be passed beneath the 
whole of the lower portion and brought out through the patellar tendon 
immediately below the bone This has not been found necessary in 
any case as yet The graft is taken from the uninjured thigh for several 
reasons , principally, because the long wound is prone to interfere with 
early active motion of the knee joint which is begun the day following 
operation Also, it is often desirable to have the graft prepared bt 




Fig 8— Lateral view of fracture of the patella 
Fig 9 —Fracture of the patella shown m the preceding figure shortly alter 
fixation by massive fascial graft Note the excellent approximation of fragments 

an assistant while the patellar fragments are being exposed and drilled 
Flexion of the knee beyond 90 degrees should be obtained in less than 
twelve weeks Walking should be allowed at the end of four weeks, 
at first with crutches, weight bearing being gradually allotted to the 
point of discomfort After ten weeks, aid should not be needec in 

walking 
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Open reduction ol thw fruture is becoming mote popul.u lollou mg 
coinpirame studies oi end-results in uhs id which gross separation 
<it nagincuts Ins ocelli led inabihlv to oiitam t sitisi.utoi} reduction 
ami die long period oi Iin.uioii m extension ihusmii to obtain muon 
lri\c brought ilmut nmie iadu il incisures I lie t mu element ol 
d\ siuiKtioi) bis bun longa than it should Ik in mam ol these eases, 
and some t\pi ol ii\atioil should Ik used tint dlu\\s t ul\ aetnc 



l ig 1U — S mie is ligures X iml 'J three numtlis after tixitum, the jiutcnt is 
now w ilkmg 1 here Ins nut been am lemleiiee for friginuits to sep irate 

motion of the joint Suture ol the torn eapsule with oidmary suttne 
material gives good approMin.itton of fragments, but motion must be 
delayed and reseparation of fragments nia> oeeur Fixation with wire 
or pegs uia) allow early motion, hut frequently nceessitates a sceond 
operation for removal of the foreign body Fixation by means of fascia 
lata is more nearly ideal than by these other methods Three patients 
have been treated in this way so far Wire had been used previously 
in the first ease, the wire breaking, allowing reseparation at the end of 
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Fig 11 — Patient whose roentgenograms are shown in figures 8, 9 md 10, 
showing amount of active flexion at the end of three months Note the absence 
of scar from the thigh on this side The fascia is taken from the opposite thigh 



Fig 12— Method of fixation of fracture of the olecranon Care is taken not 
to penetrate the joint with the drill The graft is 2 un by 20 cm , ««■ dn * 
3 mm in diameter The operation is completed as m hgure 7 / ot the patella 



dc} in apuojqa unupos jo uoijiqos juao .iad 90 ^ paurejjB a.iaAi sjpisax 
Xjojoejsijes a jo iu aqj sdcqaad jnq ‘sapojA'x pus spaSuqq Suipnpui 
p3u j 3 J 3 AV suoqnjos snouBA apuopp urnipos jo uoijiqos aigojoistqd 
c ut paipttq 3J3AI pssodxa OS BJ33SIA aqj U31JAI X]UO UO Oa pjllOAl 
sassaaoid aiSojoisXqd pensn aqj jBqj juapiAa aureaaq Ji Xpnjs sup ui XpBg; 
(c Sy) spouad paSuopad joj 41 aAjasqo pun apisaA aq4 asodxa ‘qsy 
aip uado 04 aanpaao-id a]duns b si ji ‘umuaponp aq 4 uo uotjaBij a^duiis 
Xq pasodxa aq Xypnaj Xeui puu jsaij aq4 uiojj aajj si JappBiqyBS 3q4 
30U Ig ju J jo JB31U B 04 3SU0dS3J III UBoJO 3 q 4 JO XjlAlJOB UOIJOBJJUOO 

aqj si JappspyEg aq4 jo SuiXjduia aqj uo Xs-iaAOJjuoa 4uasajd aq4 jo 
4q§q aip ui juEayiuSis X[§uiqujs si qaiqAi Xpnjs sup jo aseqd y 

naaavoanvo am ao oxiAxana aHX 

P3SI3A3J sbai qaiqAi jo qc ‘uiajsXs XjBipq aijBdaqBijxa pnsn aqj 
04 pauiof sbai jnq ‘apisaA jeuijou aqj uaqj xagjBj XpqSqs sbai 41 ‘umuap 
-onp aqj JO qutq Suipuaasap siqj Aiopq Xpaaxip sem jappBjqnBS aqx 
lunauojuad aqj jo apis jja[ aqj 04 punojB xaxq aq4 jo uirqiq aqj qSnoxqj 
dn jqSu aqj uo sniojXd aq; iuojj aAino pBojq pnsn aq4 apBiu umuap 
-onp aq4 pun apis jqSu aqj uo sbai qaBuiojs paduqs-iBad aqj ‘asiAiaqix 
apis jqSu aqj uo sbai auo xaSjBj aq4 4nq ‘suoijaodoxd pnsn aqj jo ajaM 
jaAq aqj jo saqo[ aqx Aiaed jBauojuad aqj jo subSjo aqj jo psxaAax 
ajajduioa sbai aaaqj qaiqAi ui pauado sbai qsy auo ‘xaAaAioq ‘saqsy 
aAy-XjuaAas jo Xpnjs siqj uj paiajunooua Xjuouuuoa jsoui si Xjddns 
poojq pajBjaj aq4 puu joejj {Buijsajui-OJjSB§ aqj ‘jaAq aqj jo suoijBpj 
auuojBUB aqj jo uoijduasap SuioSajoj aqj ‘suoijdaaxa Aiaj qji^W 

jappBiqqB§ aqj jo a§BuiBjp snouaA aqj qjiAi pajBiaossB Xpjiuyap 
aq oj JBaddB pun pjEAvioj Xpuapuadapui asanoa jnq ‘qans sb uiajsXs 
pjjod oijBdaq aqj qjiM uoijBpj Xub aABq jou op umuaponp aqj jo mra 
(jo JouajuB aqj iuojj poojq aqj SuiXxjBa sapipBJ aqj jBqj asuas aqj ui 
anbmn si uoijnqujsip snouax aqx apis siqj jo uoijBinojio pjjod aqj ojui 
X jdiua uaqj pus janp apq uouiuioa aqj qjiM japptqqqng aqj jo ajnjaunf 
aqj jo uoiSaj aqj ojui pjBAuoj Xpnbqqo asjnoa qaiqAi suiax juapuad 
-apui aAy oj aaiqj uiojj Xq pautBjp si ‘snjojXd aqj jo mm gg uiqjiAi 
oj UAiop ‘jaA 3 A\oq ‘umuaponp aqj jo uoijjod SuiuiBiuaj aqx JaAq aqj 
jo aqoj jjaj aqj jo aanjjns Jouajui aqj uo uioa pjjod aqj ojui Xjduia oj 
pjBAuoj {jjuapuadapui asjnoa qs ‘janp apq uouiuioa aqj puB ‘snxojXd 
aqj iBau umuaponp aqj ‘qoEuiojs aqj jo jjbm. jBjjuaA aqj uiBjp qaiqAi 
suiqa aqx jappBjqqBg aqj jo qoau aqj jBau aqoj jq§u aqj jajua qaiqAi 
spuuBip uiEui oaij ojui sajBaxnjiq ji aiaqAi joaij aqj jo aqoj jqSu aqj 
jo aoBjins -louajui aqj oj si uoijnqujsip ajBuiijjn sji ajujAi xoaij aqj p 
aauBjsqns aqj xajua ipupi suqa uibui xnoj jjo saAi§ asxnoa sji ui puB 
jaAq aqj jo aqo[ jjaj aq; jo aaBjjns jouajui aqj §uojb XqBipaui sanuTj 
-uoa uaqj puuBqa uibui aq X soiopfd aqj J0 aaBjxns jBsaop aqj P ub 
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ten weeks I he m.issnt j^iult ol l.iseia lu i is used us m the patella 
II CO ai*uin eure is taken to |i|ss the’ drill ohlu|uel\ so us to picvcnt 
IH.neti.itum ol the urtieului sni luu < btf 12) \ slij'luU eur\ed 

uieismu is used tlnou^h the son parts in ordci to pioteel most of the 
”i itt limn the superficial stituie hue Motion is stuitcd almost immedi- 
ate!), with tputiiuntf lesiilts as ic^uids length ol disahihtx and eoiuplcte 
le’storation ol lunetioit \ S nun drill is used and a snip ol laseia 
1 e in m width and 20 un m length is sutured to the tiieeps tendon and 
fusel i alien e, and to the- taseii ol the Ion. mil ht’low with ehromie 
ealeplt C) sutures I he loin e ipsiile is suture <1 with lilterilipted llo 1 
ehromie e tlgnt 



I IK 13 — l'rieture ol the ulcer mon 1 he tremendous seedling is tine to 
prim, ire tre unitiil with sir unlit splint ippliul with nlhcstec t ipe the anil 
w is siispuitletl until the swelling subsided I isei i 1 ita li\ ition w is performed 
two weeks after injury 

KFC L KH1 N r WIIKIOK MIMIXUIOX Ol till. 1{ \l)I M Jtr\0 

\ relaxation oi a ruptui e of the orbicular ligament, buflieient to allow' 
the radial head to luxate repeatedly, is an uncommon occurrence in 
our experience 1 he one ease observed tollows 

A thin, healthy, muscular American mm, aged 21, while lifting tile end of a 
heavy packing case fell a sudden snapping m his elbow’ He avis immediately 
disabled and in great pant with bis arm extended, flexion at the elbow' and rota 
tion of the forearm being impossible A physician was called who manipulated 
the arm without an anesthetic, during which a click w'as heard followed be 
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immediate comfort and restoration of motion A slmg was applied and within 
a few days the man returned to his work. A short time afterward, while pro- 
ducing the same strain, a recurrence of his disability took place This time the 
patient and his fellow workmen managed the manipulation successfully, and the 
man kept at work, favoring his arm as much as possible. After a third recur- 
rence, he applied for treatment 

On examination, the arms were identical in appearance. There was no swelling 
or discoloration There was complete motion in all directions and he seemed to 
be able to hyperextend all his joints There was no demonstrable tenderness A 
roentgenogram failed to show any abnormality As his disability had always 
resulted from lifting while his arm was extended, a plaster of pans cast was 
applied from the wrist to the axilla with elbow held at right angles With this 



Figure 14 Fignxt 15 

F lg 14 —Fracture of the olecranon shown in preceding figure, after fascial 
fixation 

Fig 15— Fracture of the olecranon, shown in two preceding figures, four 
w r eeks after fascial fixation, six weeks after injury 

the man continued at ins work as best he could The shell was removed at the 
end of six weeks, and aside from some muscular atrophy, the arm seemed to be 
normal In a few days, however, he returned with the story that the condition 
had recurred during the night, awakening him from sleep After considerable- 
difficulty, he was able to restore the motion and regain comfort At this time, 
ecchymosis or swelling about the elbow was not eudent There was norma. 
motion in all directions By reproducing the lifting strain, the man was able to 
demonstrate his lesion There was a sudden fulness in the anterior cubital space 
associated with a depression orer the head of the radius on the lateral aspect or 
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‘janp apq uoiuuioa aqj jo aayuo aqj j3ao AjpajBadaj passud aABq S3aba\ 
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pojopa XjpaqjBiu si umuaponp aqj apqAv piaanp puB ajud suiBuiaj jajjBj 
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pauiBuiaa suq aajauiqds auojAd aqj umuaponp aqj jo Xjiaijob aijjBjsuad 
aqj Suunp joj ‘qaBiuojs aqj jo jjBd aqj uo asuodsaj xapaj b si siqx 
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snpunj aouajsod aqj jo uoi»aj aqj ui asuB asaqx qaBiuojs aqj ui dn 
jas ajB saABAi aijpjsiiad ‘ooj ‘Ajjuanbajq; saauBjsip SuiXiea joj suoij 
- aajip qjoq ui joabjj puB sjuiod jEjsip snouBA jb osijb Xbiu sjaqjo apipu 
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fpaajip pajaafui uaqj si uibojo puB qjoXg§a jo sjajaiuijuaa aiqna oa\ j 
pazmSoaaj Xpsua si jdbjj Xisipq aijBdaqBjjxa aqj pu B papuajsip paAv si 
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Fig lo — l'hotugi i)>h <»i jeiticitt whose ruiiitgciiogr mis in slun.ii in tigure-* 
1J, 14 uul l^, liken tour weeks liter iiseitl suture «>t tin nicer utnn 1 he 
superimposed «. -s j>« istirv •» show tin. uuount ot (lesion nnl iMummi <>t elbow 
11 k. pit k at v. is allowed to return to nnnltrilth Iteiw work m\ uuLs niter 
nper ttmn 




Fig 17— Schematic representation of method used m substituting a fascial 
graft for the orbicular ligament in the case of recurrent anterior dislocition of 
the radial head 



jcaddr jou saop ajaqj^ Xjiaijdb jojotu aip iJuunp uaas Xnuuoisraao ajc 
japp^iqiluS [t’AO nsiAuaqjo uc 30 sajnSy pajjojsip iptuu pur jrqnaad 
juip os ‘jjbm aip 30 uoqiod ](t?ius v X]uo 03 pa^oupoj aq avlu vajv 
ajqaiij^uoa aq3 Aquuoisraao 103 ‘jaAa] auo Xim ir apisaA aip 30 jaiauimp 
ajqua aip aAjOAiu sXvavju 3011 paau suotpumuoa asaip ajouuaipjnq 
pnp iioiuuiOD aqj 03111 opq ajoui Suqpdxa ‘jappiqqquS oq] jaAo 
Xpjqua jo Xuav 3iud jaavu} pun supuuj aq3 ju titSoq Xpuanbojj Xaq \ 
suoqoojip ipoq in piup pur jnpprjqjp’S nip no pAO] Xuu jsotiqr 31’ asur 
Amu uoi3auj3iioa 30 sa\i\n 3uapuadapm ‘paumuajapuu 33 A su sjopuj 
a'([ '110130111 ut 3ns uaaq srq uisuirqoniu n|iiorjiuoo aip jour Xpuotib 
-ajj uoqaajip nsjoAaj nip ut puu3 3011 op ‘jnA.ouoq ‘snAuw uot3orji 
-uoa oip jjy (9 2y) X3iAt3')i: joioiu 2uuup qsy nip 30 jnppr|q||rS 
oip ui 31’ip aqq ipimi nq pjnou nmnuroddr nip ‘mw uomrjjttoo nip 
sjuasajdaj ipiqA\ doo] pruts r qSnojip uoo[|rq Mip AVtup 03 njnw nuo 
jj iiooj jrq C03 r jo 3t’i|3 \q pnirjjsii|]i fpdr njoiu Mlrqjnd st jpsji 
sjuasnjd won imp ampul nq j tappr|qj|r# nip 10 pjup jo ipuj r jo\o 

u 3 jo p HU I 

iiii!jMO|[Oi jnppi |(|jp H oip jno Win*.*.! (I m u uoipiJiuoi linin'. \ — 0 Hi] 



jititsjo \r 13 njir jno npri \rui jt vpuoub'uj * njuso\ umn atp s,n|o\m it 
inp noun's nqj 111 ip|diuoi nq 3011 |ioii nru ipr ] |pw M* Mipunj nip 
n\[o\ut 01 tnppi |t|(|rif up 10 'pnu »tp jnio ssrd put* pup uoiuiuoj 
mp ut oirtuttuo ‘imp 'o\ni >su|| jnnp n|iq uouuuon nip opu opq 
10 \iuuntb r 1110 Jiunjoi ’Jnpprpup'h nip j no uotpmp ixj.noj nip ut 
soxsrd itoi 2 >i nun's nip hum i 2 uixur nrw r 11 nip v^uf \ptionbojj 
jo *nr\\ imp ‘•up tpiw ltnpmuon jnqu j iiuunpoitp up 03111 3 uq> 
ntp tiupiw npq nqj jno bupjn) ,\pp]duun pup uouuuoo nip in\o sxrd 
so\rw nsnip uuimhp 10 ltuod sup ttiojq jnpprpmi'b up 10 qnnu 
mp utojj mm j iiuup* imp qiq uomttioi nip 10 uoiifn pnpius.oj nip 31* 
mill 10 Jimp .mrq oj iroddr sm w >-.>qj |pw sr pup npq uouuuon nip 
pur npixo\ njijun up m\o qqixp njr xnrw uoiprjiuon 'npprpuiro 
nip ut sntioj 10 31x110 nip nur siiimmi unniiq uiquw \|{rjnun>) 

uoos wujjoj o) vpqq si prj] urqiq 
nqi jo \ii \iinr irppximi inp suonruptii isjq nip air pppt'iqip'li nip 
jo |[L’A\ nqj jno suuoj jo psuo nqj iptw jupnboi pup up |o uoiboi 
sup jo uoipuisuoo nq | pn/uiJiouJ uj \riu mppr|q||rii nip uiojj 

60OI 


j naa 1 an n •) 10 \oii )/ .v/ \ 09 — *. \ /'>■)/// 




96 


ARCH II ES OF SURGERY 


benign neoplasm 1 he microscopic structure suggested an extreme 
degree of cellular proliferation and regeneration with the actual forma- 
tion of new tissue In these tumors, there was not the slightest sug- 
gestion of degeneration or histologic regression indicating imolution 
The typical histologic changes denoting hypertrophy and hyperplasia, 
hcnve\er, w’ere found m the parenchyma of the thyroid surrounding 
these tumors and throughout the remainder of the gland (fig 16) In 



Fig 18 -Another section from same case as in figure 17 P^'Homatous 
infolding of epithelium is more pronounced Typical involutional ^ tumor which 
has again assumed the appearance of exophthalmic goiter 
magnification of X 57 


Reduced from a 


these cases, therefore, .t would seem far-fetched, to regard the benign 
neoplasms as the cause of the hyperthyroidism rather than as coinci- 
din' thmy-se S ven 'cases 5 (34 per cent), the nodular element was com- 
posed of colloid cysts (figs 11, 12 and 13), encapsulated areas of dilated 
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to be any definite synchronous activity between the motor mechanism 
of the common duct and that of the gallbladder Successive contraction 
waves have been observed to pass over the common duct, unaccompanied 
by any visible contraction of the gallbladder Then, too, contraction 
waves of variable extent may involve all or a part of the gallbladder 
without any visible motor activity of the common duct However, in 
what have been thought to be thoroughly healthy and vigorous animals, 
both common duct and gallbladder become contractile at about the 
same time following the ingestion of fats and remain so for a con- 
siderable period 

The waves of contraction in both the gallbladder and the common 
duct do not follow each other m rapid succession I have often tried 
to determine the time interval between these successive contractions, 
but the frequency varies in the same animal and m different animals, 
dependent no doubt on certain undetermined physiologic factors Usually 
such contractions follow each other at from two-minute to four-minute 
intervals Although the waves are not frequent, when they once appear 
they traverse either the common duct or the gallbladder at a rate as rapid 
as the normal peristalsis of the duodenum Throughout this period 
of motor activity of the common bile duct and the gallbladder, the 
duodenum, except for occasional peristaltic movements, has been inac- 
tive Thus the movement of the biliary tract is independent of the 
activity of the duodenum, and the gallbladder empties without the 
so-called sucking of the contracting duodenum 

The gallbladder may empty itself completely, it has often been 
noted on opening an animal that it was entirely void of bile appearing 
contracted to not more than 2 or 3 mm in diameter and to 8 or 10 
mm m length This degree of emptying was never experienced in 
animals under observation Although small amounts of bile were 
ejected with each contraction wave, the gallbladder usually failed to 
contract to less than one third of its original size Gradually the waves 
become more infrequent and finally cease entirely, although consid- 
erable bile may still remain within the gallbladder The accountable 
factors in the cessation of the flow of bile are unknown Fatigue or 
confinement may be a factor, and yet when the fish is taken from the 
tank it is still vigorous and given to the usual habits of jumping and 
splashing These fishes do not withstand laboratory confinement in 
the same way or so satisfactorily as do those of the ganoid group I 
have retained garpike m laboratory tanks for long periods, but the 
bullhead gradually loses vigor and becomes inactive even though aerated 
water and food are provided This marked lassitude is reflected in the 
physiologic response of the biliary mechanism to the usual meal of fat 
Fishes that hare been retained in laboratory tanks for two neeks are 
less likely to show marked motor activity of the bilian tract following 
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i meal ot lat than those observed immediulclv on then arrival .it 
the laboiatorv In certain iishes thus lonlinul, ! have tailed to observe 
any lesponse to the tat, while m others, contraction waves of the 
common duct vvetc faintly visible, hut only attei a prolonged interval 
following the administration of the meal Obvioush, then, to secure 
the best results, oiih hcaltln. vigorous Iishes should he used, and these 
soon attei the\ reach the laboratory 

nisiotoov oi int l \ ik\iii I'aih mi t mo imcr 

lhe gnllblnddei is an cximm.lv delicate oigun, hut, nevertheless, 
following propel stimulation, it possesses sullieieut contractile tissue to 
eject bile In the extended condition, the wall in the legion ot the 
tundtis is shghtlv more than one fittecntli of a millimeter thick lhe 
mucosa, which comprises a little less ilnn one halt ot the entire thickness 
of the wall, is composed ot characteristic coitimuai epithelium ot tall 
narrow cells with nuclei in the base Differential staining shows that 
the remainder ot the wall is a composite structure ot connective tissue 
and muscle fibers interspersed with abundant vascular channels ihcrc 
appears to he considerable interlacing of the two tissues, hut most 
ot the muscle fibers are grouped into a compact layer coursing in 
the circular direction and supported on the sides bv connective tissue 
librils In the neck of the gallbladder, the muscle fibers arc more loosely' 
arranged, and here it is easy to identify a narrow hand of longitudinal 
muscle fibers and diagonal fibers, as well as those running around the 
vesicle 1 he longitudinal hliers are interspersed with connective tissue 
fibers 

1 here is gradual reduction m the proportions of the tract passing 
from the gallbladder to the common bile duet, hut the tissues of one 
continue imperceptible' into those ol the othei Within the upper 
portion of the duet a conspicuous hand of muscle fibers, both circular 
and longitudinal, lies just external to an ecpially prominent layer of 
connective tissue, which is separated Irom high columnar epithelium by 
a thm basement membrane 

Grossly, the hepatic duets which dram the right lobe ot the liver 
appear to empty into the neck of the gallbladder Hus is not actually 
true, for they penetrate only the serosal and muscular tunics of the 
vesicle and then continue posteriory within the connective tissue of 
the duct just external to the mucosa (fig 7) In some cases these 
hepatic ducts extend for 2 mm or more within the intramural portion 
of the cystic duct before emptying into its lumen In this connection, 
it may be noted that the tissue of the hepatic ducts resembles the rest 
of the biliary tract, with especially prominent circular and longitudinal 
bands of muscle When the wall of the cystic duct is penetrated, 
however, it is found that all muscle tissue of the hepatic duct discon- 
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tinues, so that within the intramural portion of the upper part ot the 
common bile duct, the hepatic ducts consist of columnar epithelium 
only, supported by a wide band of connective tissue Theie are numer- 
ous small hepatic ducts, and as many as four of these have been observed 
to enter the wall of the major duct and course independently into its 

lumen (fig 7) 
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essential diilciun.es Hum the region lmmediatch above or below, 
but a study ot the distribution of ner\es to this area, now in progress, 
nun be instructive I he la\ei ot imiselc is more compact, however, «md 
uretilar and longitudni.il librils mteinnnglc ficclv with a piepondcranee 
ot the uretilar external to the longitudinal, but the la\ei of eonnective 
tissue linmcdiutclv beneath the nuisele is moie looseh bound and more 



Fig 8 — Partial cross-section of the w ill of the. eomnion bile duet shows the 
wide band of nuisele libers cxtcrinl to the eonnective tissue ia\er, X 570 


hyperemie than elsewdiere 1 he cells of the mucosa are more com- 
pressed than in other parts, a condition probably induced by the tonus 
of the muscle tunic at the tune of fixation 

From this constricted portion of the hepatic tiact, which perhaps 
could well be said to be the site of confluence of the neck of the 
gallbladder with the common duct, there is a gradual increase in the 
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diameter of the channel toward the duodenum This, increase reaches 
maxima proportions at the site of confluence with the hepatic ducts 
of the left lobe of the liver, from which point there is a gradual 
reduction in the circular dimensions of the common duct until it reaches 
the duodenum This increase is largely due to an abundance of muscle 
fibers, both longitudinal and circular, which extend throughout the 
entire length of the common duct In the upper portion of the common 
duct, the muscle and the layers of connective tissue are of equal width. 



Fig 9 — A cross-section of the intraduodenal portion of the common bile 
duct, wide band of muscle fibers and narrow zone of connective tissue mav be 
noted , X 127 

while nearer the duodenum there is a progressive increase in the 
amount of muscle tissue and a decrease in the extent of the la\er of 
connective tissue In the lower part of the common duct, the layer of 
muscle is twice as thick as that of the connective tissue Circul.tr 
muscle fibers are more abundant but external to these, and in more or 
less restricted areas, there are scattered muscle bundles running longi- 
tudinally and diagonally (fig S) Continuing lntraduodenally, the 
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piepundeiance of muscle tissue is c\cn gicutci, and the connective tissue 
is lcstrutcd to .1 naiiow /one nnmcdi.itelv aiound the mucosa 

lhc bullhead di tiers fiom mam highci veitehiates in that the 
common duct passes dneeth through the duodenal wall into the lumen 
ot the intestine, opening In a single oiifice 'the muscle of the common 
duct continues tlmmghoul the entile nm annual course and thcic is 
an appreciable increase in the \ olumc ot this tissue within the duodenal 
wall Whether this should be designated a sphincter ot Oddi is ques- 
tioned, it is but a continuation ot the extensile musculatuie of the 
cxtiaduodcii il common duct and is not abruptly increased on entering 
the wall ot the intestinal tract \ la\er ot muscle, huwc\cr, cntirch 
independent ot the nniscitlaiis ot the duodenum and approximately 
equal tu it m thickness, surrounds the mtiamiu.il poition ot the common 
duct and is probable highly contractile duimg the catenation ot the 
bilian tract such as occurs tullowing the meal ot fat (fig 9) 

COM Ml NT 

1 liese obsci \alions on the contraction of the extiahcpatic biliary 
ti act in the common bullhead following a meal rich in tats are interesting 
because ot the tacts disclosed pertinent to the manner in which the 
bile in the gallbladder is discharged In studies hitherto repotted 
carious conihcting interpretations ot the mechanism of emptying the 
gallbladder have been advanced Obsei cations have been made on 
mammals, particular!) on the cat and the dog, and anesthesia or 
extensice preliminary surgical procedures may have complicated the 
ensuing normal plnsiologic piocesscs ihese particular lactors aie 
probable obviated m the selection ot the lish as a fit subject for such 
observations It is not likely that the careful confinement of such an 
animal tor an) given length of time will essentially modify the phys- 
iologic responses of the body, nor is it likely that psychologic tunction 
evould be so disturbed as seriously to impair the normal nervous activity 
accompanying the gastro-intestinal response to diet Thus it evould 
seem that in the fish one may observe the processes that obtain in a 
normal biliary tract uninterrupted or unmodified by the nervous reac- 
tions set up in more highly organized animals under essentially experi- 
mental conditions 

Obviously caution must be used in applying conclusions of observa- 
tions made on a fish to the highly organized animal It is probably 
true that in the modification of structure pursuant to specialization, 
differentiation in the physiologic response may have arisen , and yet with 
the present status and limitations of study one cannot be at all certain 
that contractile processes so clearly shown in the biliary tract of fishes 
may not be true for higher animals as well The anatomic organization 
of the tracts in the various animals studied is essentially the same 
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ARCHIVES OF SURGERY 

All observers agree that the bihary tracts of fishes and other animals 
are composed of serosa, muscle tunic of varying proportions connective 
tissue sheath and mucosa of columnar epithelium Differences ma\ 
abound in the relative abundance of the various tissues involved or 
m peculiar modifications of certain of the tissues to form additional 
structures such as the valves of Heister, gland of Lushka or parietal 
sacculi, but the essential groundwork in the structural organization 
of these extrahepatic biliary tracts is identical There is some basis 
for assuming, then, that there may be unity in the physiologic responses 
of these biliary tracts although phylogenetically so remote 

It is not my purpose here to attempt a correlation of fishes and 
other animals, or to attempt any explanation of the phenomena known 
to occur in the biliary tracts of mammals with facts observed in the 
fish But rather, I wish further to substantiate certain conclusions 
hitherto reached from studies on the dog and the gumea-pig and to 
show that the lowly fish possesses an hepatic organization which 
responds to fat in a manner compatible with previously recorded data 
on the emptying of the gallbladder 

Gathered from the available sources of published data on the empty- 
ing of the gallbladder, various factors have been accorded some influence 
on the discharge of bile from the gallbladder Chief among these are 
mtra-abdominal pressure, secretory pressure of the liver, peristalsis of 
the duodenum together with duodenal tone and contraction of the muscle 
layer within the wall of the gallbladder Certain of these factors have 
been stressed to the entire elimination of the others , but perhaps more 
recently the preponderance of data favors contraction 

In the light of recent observations, adequate data are presented to 
throw considerable doubt on the validity of certain of the foregoing 
factors First, the animal under experiment is opened by a median 
abdominal incision so that a major portion of the viscera including the 
bile tract is exposed during the entire period Extianeous pressure 
of any sort is thereby obviated, and the evidence points conclusively 
to the fact that intra-abdominal pressure or any other form ot “squeeze” 
is not a factor m the discharge of bile from the gallbladder 

During the earlier part of the experiment, soon after the introduc- 
tion of the fat m the duodenum, hepatic bile passes through the bile 
duct into the duodenum This continues to flow for some time, and 
yet there is not the slightest evidence that the bile in the gallbladder is 
discharged into the common duct at any time during these early stages 
of the experiment 

When the abdominal cavity is opened, the entire gastro-intestinal 
tract is in a state of rest The tract, being devoid of food for some 
time, is empty and the walls are collapsed Immediately on the injection 
of 2 cc of egg-volk and cream into the duodenum, the tract comes 
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into tone, the muscles contract and peristalsis becomes active Auti- 
peristalsis ot the duodenal region is especially characteristic ihe 
stomach, although without the food as a stimulating [actor, becomes 
contractile l hese pcnstaltic waves of varying lengths and force which 
pass lcpcatedlv over the orilicc of the common bile duct do not appear 
to have am effect on the llow of bile 1 lie gallbladder remains cntucly 
inactive throughout the entire period th.it the duodenum is motile The 
common duet, too, is mactne so lar as movement is concerned during 
this interval 1 lie conclusion is obvious then, that peristalsis or muscle 
tone ot the duodenum does not have any effect on the discharge of bile 
m this animal 

1 his entire studv adequately supports the obsei valion, now generall) 
accepted, that bile is discharged from the gallbladder bv the active 
contraction of an intrinsic musculature 1 he common duet is also 
shown to be contractile, aiding therein the evacuation of the gallbladder 
Kxtrahepalic biliary motility is not apparent until from an hour to 
in hour and a halt alter the injection of fat into the duodenum l his 
motility expresses itself m the form of contraction waves that arise 
in the upper part of the hepatic tract and travel toward the duodenum 
m one direction and back over the gallbladder m the other direction 
These waves are not interrelated, for one may arise without the other 
Usually a wave that arises at the customary site, to course toward the 
duodenum will pass throughout the common duct, while waves passing 
over the gallbladder are frequently incomplete While the gallbladder 
is in a state ot contraction, waves may arise at the fundus and pass 
partially or completely over it, as well as in the reverse direction 

Ihe time interval before the contraction of the gallbladder following 
the introduction of the fat suggests that the causal factors involved 
in this motility are in some way related to absorption The independent 
vascular connection of the duodenum with the gallbladder and the 
cystic duct is suggestive, and studies are now under way to determine, 
if possible, the absorptive route and the factors underlying the con- 
traction of these biliary channels 

SUMMARY 

The gross and microscopic anatomy and the motor activity of the 
extrahepatic biliary tract in the common bullhead are reported In this 
animal, the gallbladder hangs relatively free from the liver and may 
readily be exposed by slight traction on the duodenum, so that continuous 
observations on the emptying of the gallbladder in response to a meal 
of fat are readily made A method is described for properly aerating 
the animal and exposing the viscera preparatory to such continuous 
observation 
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Following the intraduodenal injection of a few cubic centimeters 
of egg-yolk and cream, active peristalsis and antiperistalsis of the 
gastro-mtestinal tract are induced Hepatic bile is discharged into the 
duodenum, but the gallbladder remains inactive during the period ot 
gastro-mtestinal activity 

Within periods of time varying from an hour and fifteen minutes 
to an hour and forty-five minutes, muscle tonus over the gallbladder 
is apparent Contraction waves soon pass over the vesicle and iorce 
out portions of the contained bile into the common bile duct These 
waves originate within the upper portion of the bile duct near its con- 
tinuity with the gallbladder and pass in a reverse direction over it 
Likewise, contraction waves pass over the entire common bile duct and 
force the contained bile into the duodenum Subsequently, contraction 
waves arise at the fundus of the gallbladder and pass over the vesicle 
to the bile duct Waves of the common duct and waves ot the gall- 
bladder tunic are not necessarily synchronous 

There is conclusive evidence that (1) the gallbladder in the 
common bullhead empties by the contraction of the muscle tunic within 
its wall, (2) the emptying of the gallbladder is related to the extent 
of gastro-mtestinal absorption of fat, (3) intra-abdominal pressure is 
not a factor m the discharge of bile from the gallbladder, and (4) 
duodenal peristalsis or duodenal muscle tone is entirely ineffectual in the 
m the discharge of bile from the gallbladder 
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PYOGENIC VEl'IlRl l IS IN l HE KNEE JOIN1 
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1 \1>1 1(1 Ml NT\I sit'in * 

\ R bIl\Nl)h, Jk. MR 

WASHINGTON, l» l 

One ol tlie ficquentlv discussed problems oL the present dav is the 
use of gentian \ iolel and niereuioelirome m tile treatment ot disease and 
infection 'lhc tvpe ot mteetion tre.ited has not been limited to one 
group of cases '1 lie e\aet nature ot the reaetion ot these drugs in 
eombating mteetion has not been satisfactory e\plauied With this 
thought m mind, a stud) lias been made of the reaction ot gentian 
violet m joints infected with Sltiplivloiomts mucus 11ns study has 
involved a caret ul investigation of this t)pe ot arthritis, and it is hoped 
that some light mav be tin own on arthritis m general 

Churchman has published three articles on the treatment of infections 
of the joint with gentian violet First, in 191S he 1 demonstrated an 
apparatus for the lrngation of a joint, tollovvcd In an instillation ot 
gentian violet He tell that in joints with a purulent infection the 
synovial membrane should be cleared ot the him of pus and necrotic 
tissue present before the instillation of the gentian violet The gentian 
violet in a 1 to 10,000 solution could then penetrate the synovial mem- 
brane to dcstrov the organisms In 1918, lie - reported the perfected 
apparatus for joint lavage, and eight eases, in two of which successful 
results were obtained m pyogenic joints In 1921, lie 3 reported six 
cases, m two of which good results were obtained in staphylococcus 
infections In 1924, Churchman * stated that the most striking char- 
acteristic of gentian violet was its bacteriostatic power, in addition to 
its bactericidal power Its great value lay m its penetration into tissues, 
which is impossible for antiseptics not m the triphcnyl methane group 
of dyes He showed that in a human knee the dye stained the nucleus 
and protoplasm of the endothelial cells and penetrated to the underlying 
connective tissue, but did not injure the synovial membrane He showed 
this in an infected joint treated hist with lavage 

*From the Louise Bowks Foundation of the Children’s Hospital School, 
Baltimore 

1 Churchman, J W Ann Surg 62 409, 1915 

2 Churchman, J W Treatment of Acute Infections of Joint, JAMA 
70 1047 (April 13) 1918 

3 Churchman, J W Gentian Violet in Treatment of Purulent Arthritis, 
JAMA 75 583 (Aug 28) 1921 

4 Churchman, J W J Urol 11 1, 1924 
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l'ip 20 Cross-section of lobe of thyroid gland from patient, aged 60, 
operated on for nodular goiter with hypcrtin roidism In the right half of the 
section can he seen a large area of pin staining material surrounded by a rind 
of h\ perplastic tlnroid parcnclnma It is apparenth encapsulated, hut it is seen 
that the apparent capsule is composed of compressed normal tlnroid tissue inter- 
filing between the interlobular and intralobular septums The center of the tumor 
mass on the right side is made up of librous tissue and colloid-like material in 
which fragments of disintegrated acini can he seen The nodules to the left are 
localised apparently encapsulated areas of dilated colloid containing acini In 
this picture on the left side one lias a typical area of hy pernn olution and on the 
right side one has a nodule hypertropin and lnpcrplasia of the remaining intact 
parenchyma together with the central degeneration characteristic of involution, 
the two processes running hand in hand Reduced from a magnification of 



Fig 21 —Cross-section of lobe of thyroid tissue from case of nodular goiter 
with hyperthyroidism showing two localized and sharply defined areas or nodules 
in which there is hypertrophy and hyperplasia of the epithelium associated with 
involutional changes The normal thyroid parenchyma is displaced and com- 
pressed between the nodules appearing to form a capsule The disease process 
here is localized to these areas Reduced from a magnification of X 5 
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so that it must be assumed that the amount of gentian necessary to 
combat the infection quickly was not available 

In the clinical study of the successfully sterilized joints, the group 
treated with 0 5 per cent dextrose again stands out as the best in the 
series The average limitation of extension was 57 degrees and the 
average amount of swelling a little less than fair When 0 25 per cent 
dextrose was used the average limitation of extension was 85 degrees, 
and the average amount of swelling slightly more than fair One joint 
in this group showed only a slight reaction, with 10 degrees’ limitation 
of extension The 0 25 per cent aqueous method gave an 87 degree 
limitation of extension with the amount of swelling being fair, while the 
0 5 per cent olive oil method gave the same 87 degree limitation of 
extension with the swelling slightly more than fair In the gentian con- 
trols, there was an average limitation of extension of 7 degrees In a 
separate experiment in which guinea-pigs were used, it was shown that 
there was a definite limitation of motion and proliferation of fibrous 
tissue after the injection of gentian violet m strengths of 1 to 200 
(0 5 per cent), 1 to 100 (1 per cent) and 1 to 50 (2 per cent) In the 
unsuccessfully sterilized group, there was an average limitation of 
extension of 127 degrees with an average amount of swelling of 
slightly more than moderate, while the Staphylococcus aiueus controls 
showed an average of 117 degrees’ limitation of extension, with a 
moderate amount of swelling The difference in motion and swelling in 
these groups may have been within the limits of variation, however, 
the greater reaction in the unsuccessfully sterilized joints may have 
been accounted for by the reaction of the gentian violet on the joint 
structures, m addition to the reaction of the infection 

The roentgen-ray changes m the joints in which 0 5 per cent dextrose 
was used were negligible, there being only a slight clouding of the 
joint The changes after the 0 25 per cent aqueous treatment and after 
the 0 25 per cent dextrose treatment were striking, but less marked 
after the latter The largest amount of bone destruction was found 
in the joints m which 0 5 per cent olive oil was used This group took 
the longest time for sterilization, hence, there was a greater oppor- 
tunity for the infection to create the bone changes The unsuccessfully 
sterilized joints and the Staphylococcus aureus controls showed the same 
amount of bone destruction as the sterilized joints in which 0 5 per cent 
olive oil gentian was used The gentian controls did not show roentgen- 
ray changes 

The gross pathologic changes corresponded closely to the clinical 
and roentgen-ray observations In general, those joints which showed 
marked bone destruction m the roentgenograms and clinicalh extreme 
limitation of motion were found to have acute inflammatory changes, 
a marked fibrous tissue reaction and both cartilage and bone erosion 
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The one joint opened m the group treated with 0 5 per cent dextrose 
did not show any disease This, however, was not typical of this group, 
for a second joint, sectioned but not opened, showed a moderate erosion 
of cartilage and bone 

The microscopic pathologic changes were maikedly less in the suc- 
cessfully sterilised joints than in the unsuccessfully sterilized ones 
The joints m which 0 5 per cent olive oil was used showed by fai the 
most changes in the stenle joints, there being eiosion of cartilage, 
sequestration of bone and a large proliferation of fibrous tissue The 
fibrous tissue proliferation presented one of the most interesting pictures 
ot the microscopic study This was found through the joints, diffusely 
scattered and in bands , it had caused a thickening of the capsule, and, 
in places, both the cartilage and bone mat row were replaced by fibrous 
tissue The formation of abscesses m the epiphyses of the tibia and 
femur was striking Some ot these abscesses apparently started in the 
joint and eroded through the cartilage into the bone These were 
found more often in the tibia than in the femur 

SUMMARY 

It has been shown experimentally that Staphylococcus aureus infec- 
tions of the knee joints of rabbits can be controlled, in 85 per cent of 
the cases, with injections of gentian violet into the joints The knees 
can be sterilized if the gentian violet is injected promptly and adequately 
after the onset of the infection The more quickly the infection is con- 
trolled, the less extensive the joint changes The gentian violet itself 
causes a certain amount of irritation and reaction in the joints Four 
per cent dextrose is found to be a more efficient medium for the gentian 
violet than sterile water or olive oil It is not believed that injections 
of gentian violet alone should be resorted to m the treatment of joints 
infected with Staphylococcus aureus, but that this treatment should sup- 
plement proper surgical measures for the eradication of the infection 

CONCLUSIONS 

1 Gentian violet has a definite effect m allaying infections with 
Staphylococcus aureus in the knee joints of rabbits 

2 Gentian violet, if administered early enough and in sufficient 
quantities, will sterilize the joints 

PROTOCOL OF RABBIT EXPERIMENTS 

Rabbit 1 — Sex, male, weight, 2 pounds, 7 ounces (11 Kg ) , age, 3 months 
Injection of right knee with 0 1 cc of a twenty-four hour broth culture of 
Staphylococcus aureus on Dec 21, 1925 Roentgenograms taken of both knees 

Day 1 Right knee was definitely swollen, with increase in local heat, and slight 
limitation of motion There was evidence of tenderness with the right leg held 
up on walking Rabbit looked toxic 
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Day 2 Joint now showed increase in limitation of motion of approximately 
70 degrees Swelling was about the same, with slightly less tenderness and 
local heat 

Day 3 Jomt showed about the same reaction Culture from joint positive 
Aspirated milky turbid fluid Roentgenogram of right knee showed a slight 
haziness about the posterior part of the tibia 

Day 5 Right knee showed an increase in the swelling, with the same amount 
of motion Swelling had extended down the leg to the midpoint of the ankle 
Limp was still marked but not as sensitive to the touch Culture from joint 
showed luxuriant growth 

Day 6 Joint showed same motion and swelling 

Day 10 There was a marked increase m the swelling which was nodular in 
character about the joint, with 105 degrees’ limitation of motion There was 
evidence of fluid in the joint, with fluctuancy The rabbit looked quite sick and 
emaciated Weight, 2 pounds, 4 ounces (1 Kg ) Culture from joint positive 
Roentgenogram showed an irregularity of the tibia and femur with the joint 
distended and the patella lifted up, showing an irregularity on the inferior 
surface 

Day 11 The swelling about the knee was much more marked, with only 20 
degrees of motion possible, there being a limitation of 120 degrees of extension 
The rabbit looked sicker and more emaciated The left knee now showed a limit 
of the last 20 degrees of extension Culture from joint positive 

Day 22 There was now a nodular swelling down the leg to the ankle joint, 
as well as that about the joint Motion the same 

Day 37 (autopsy) Culture from right knee positive for Staphylococcus 
aureus Roentgenogram of the right knee showed marked destruction of all the 
joint surfaces with a destruction of the condyles and a few bony projections about 
these also new bone formation about the head of the tibia 

The right knee presented a cauhflower-like appearance, with multiple yellowish 
abscesses beneath the muscular fascia extending from the upper limit of the 
quadriceps pouches to the lower third of the tibia The joint could not be extended 
beyond 135 degrees There was a string of fibrous tissue running from the 
abdominal wall to the knee, holding it up in flexion The joint was not opened 
Microscopic examination could not be performed because the specimens were 
lost 

Rabbit 2 — Sex, male, weight, 3 pounds (14 Kg) , age, 3 months Injection 
of the right ear vein with 0 1 cc of a twenty-four hour broth culture of 
Staphylococcus aureus on Dec 21, 1925 A small dentist’s drill was then used 
to traumatize the right knee, this being put into the joint and moved around in all 
directions with the drill revolving Roentgenograms were taken of both knees, 
they were negative 

Day 1 The right knee showed a slight limitation to full extension, with a 
slight amount of swelling There was no increase in local heat with no limp on 
walking The rabbit, however, looked quite toxic 

Day 2 General condition of the rabbit about the same with no change in 
the knee 

Daj 3 The right knee showed a limitation of 10 degrees to full extension No 
swelling The rabbit was more toxic Roentgenogram of the right knee showed 
a slight haziness behind the tibia 

Day 5 Right knee showed same amount of motion with slight amount of 
swelling The animal looked more toxic and much less lively 
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SHARDS— pyogenic ARTHRITIS IN RABBITS 1053 

Day 6 Right knee showed slightly more swelling with slightly more limita- 
tion to full extension Otherwise rabbit was the same 

Day 10 Rabbit looked quite emaciated, having lost 15 ounces (0 5 Kg) m 
ten days, and seemed toxic There was now an ankylosis of the right knee in 
about 75 degrees’ flexion, with only a slight amount of swelling The animal 
squealed when the left knee was touched, there being a slight amount of swelling 
and a limitation of the last 20 degrees of extension Culture from right knee 
positive Roentgenogram of the right knee showed a clouding behind the tibia 
and m the supracondylar region in front 

Day 11 The right knee seemed slightly more swollen and fluctuant, but the 
general condition of the rabbit was the same 

Day 15 (autopsy) The rabbit died after being much more toxic during the 
preceding two days Culture from right knee joint positive for Staphylococcus 
aureus Culture from heart’s blood positive for Staphylococcus aureus Roent- 
genogram of the right knee showed about the same clouding with small shadows 
in the anterior joint space 

The rabbit was extremely dehydrated The right knee was ankylosed at an 
angle of 75 degrees, with no evident swelling When the joint was opened, the 
surfaces were found to be dull and covered with a sticky purulent exudate The 
joint was not examined closely Small abscesses were found in the liver, kidneys, 
chest wall and leg muscles 

Microscopic examination of a section from the right knee revealed a marked 
irregularity of the opposing joint surfaces with a destruction m spots of the 
cartilage Two abscesses were present m the tibia, one in the epiphyseal line 
proper and the other m the epiphysis There was a rather marked leukocytic 
infiltration with necrotic tissue in the joint and surrounding tissues An abscess 
was seen in the opposing surface of the femur This seemed to open into the 
joint The cartilage destruction was certainly more marked over the opposing 
surfaces of the femur and tibia There was a rather marked accumulation of pus 
in the popliteal space with a distention of the capsule in this region This joined 
the abscess in the femur 

Rabbit 3 — Sex, female, weight, 2 pounds, 9 ounces (11 Kg), age, 3 l / 2 
months Injection of right knee, Dec 28, 1925, with 0 1 cc of twenty-four hour 
broth culture of Staphylococcus aureus 

Day 1 Right knee showed a small amount of swelling, with 10 degrees’ 
limitation of extension and definite increase in local heat The joint was aspirated, 
and a luxuriant growth was obtained Injection of 1 cc. of 0 25 per cent aqueous 
gentian violet into right knee Roentgenogram showed a slight clouding about 
the condyles 

Day 2 Right knee showed the same amount of swelling and motion 
Day 3 No change Aspiration of joint showed a positive culture 
Day 4 The right knee showed a fair amount of swelling, and 30 degrees’ 
limitation of full extension Injection of 1 cc. of 0 25 per cent aqueous gentian 
Day 10 Right knee showed same amount of swelling and motion Aspiration 
showed a positive culture Injection of I cc 025 per cent aqueous gentian 
Roentgenogram showed a clouding about all of the joint lines but no destruction 
of bone 

Day 21 Right knee showed moderate amount of swelling, with 120 degrees’ 
limitation of extension Aspiration showed a negative culture Roentgenogram 
showed a destruction of the opposing joint surfaces of the tibia, femur and 
patella, with a marked clouding 
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ARCHIVES OF SURGERY 

Day 23 (autopsy) Culture of right knee was negatne Roentgenogram of 
right knee showed the same bone destruction as pre\ lously reported 

There was about 120 degrees limitation of full extension, with a moderate 
amount of swelling There was an infiltration of gentian beneath the muscle 
on the outer side of the tibia for almost its whole length There were many 
small yellowish areas over the head of the tibia suggesting tiny abscesses m the 
muscles and fascia A definite contracture of the hamstrings was found When 
the knee joint was opened, a large amount of grumous purplish material was 
found, with a large amount of fibrous tissue throughout Some roughening of 
the bony surface was noted 

Microscopic examination of a section from the right knee revealed remarkably 
well preserved joint lines, considering the amount of reaction There was a large 
amount of fibrous tissue in the joint, with gentian and leukocytes On the 
cartilaginous surfaces of the femur and tibia, deposits of leukocytes, fibrin and 
necrotic tissue were present The crucial ligaments were preserved and had the 
same deposits A rather heavy fibrous band ran through the joint There w'as a 
thinning and destruction of the cartilage in spots There was one area w'hicli 
suggested a proliferation of cartilage somewhat similar to a chondrosarcoma A 
large amount of gentian and necrotic material was found through the muscles 
The cartilage was eroded over the popliteal surface of the femur with beginning 
abscess formation in the femur There were a few deposits of leukocytes and 
necrotic material through the adjacent area of the bone marrow' 

Rabbit 4 — Sex, female, weight, 2 pounds, 12 ounces (12 Kg), age, 3/„ 
months Injection of right knee with 01 cc. of a tw'enty-four hour broth cul- 
ture of Staphylococcus aureus on Dec. 28, 1926 

Day 1 Right knee showed a slight limit to full extension, with no swelling 
or increase in local heat There was a slight limp 

Day 2 Knee show r ed the same condition Injection of 1 cc 025 per cent 
aqueous gentian Roentgenogram showed a slight clouding and irregularity 
behind the condyles of the femur 

Day 3 The joint had a slight limitation to full extension, about 15 degrees, 
with slight swelling Culture from joint show r ed good growth 

Day 4 The joint showed the same limitation of motion and swelling 
Day 5 (autopsy) The rabbit died after a se\ere, acute diarrhea with 
prostration Culture from right knee joint positive Culture from heart’s blood 
showed Bacillus hofmam Roentgenograms of the right knee showed a clouding 
about the joint, especially of the lower femur 

On examination, the right knee showed about 15 degrees' limitation to full 
extension, with a fair amount of swelling When the knee was opened, a large 
amount of thick creamy pus w r as found, which extended up into the quadriceps 
pouches The joint surfaces were not carefully examined There was no evi- 
dence of abscess in any other part of the body 

Microscopic examination of a section from the right knee revealed a 
remarkably small amount of reaction in the joint A fair amount of pus 
and fibrin was present but there was no fibrous tissue in the joint The cartilage 
of the tibia and femur did not show erosion The patella and semilunar cartilages 
were intact The subpatellar fat pad was well shown and there was no reaction 
There was a moderate engorgement of vessels and leukocytic infiltration in the 
surrounding tissues The inflammatory process was not far enough advanced m 
this region to be acute 



SutJJSUIEq 

aij} jo uoijaEjjuoa ajtuyap e sbav ajaqx Suqjavvs ut asBajaiti jqSqs b qjtvv 
‘Dsuq aqj ui uoisuajxa jo uoijBjiuiq f s3ajSap 09 jnoqB sbav 3Jaqx 02 

uoijoui jo uoijBjiuiq 

auiES aqj jnoqB puB SuqpAvs ui asEajout jqSqs b paAvoqs aauq jqSiJJ 9 abq 

jajotA uBijuaS asojjxap ££■() jo aa j jo uotjaafuj avtjtsod 
juiot uiojj ajnjjnQ uoisuajxa jo uoijBjiuiq ,saai3ap oi P UB } B3l I 1 E30 I ui 
asBajaiti UB qjtAv ‘SuqpAvs jo junouiB jqSqs b paAvoqs aauq jqSijq I XBq 

snojno s>opo3oitU[(fvis jo ajnjjna 
qjoaq jnoq \z * }° 33 I 0 W AV ‘9261 ‘S M 3JB R ‘ 33 uq J° uoijaafuj sqjuoui 
z/£ ‘agE ‘(Sx £fl) saauno z ‘spunod p ‘JM 313 ^ ‘ajBiu 

juiof aqj ui juasajd jou sbav anssij snojqqj Jnuiaj aqj jo japjoo auo 
Suo[E 3Se[ijje3 aqj jo AjuBjnSajji jqBqs b sbav ajaqx sapsnui aqj ui Aubui 
JB3JS b puE juiof aqj ut juasajd ajaAv sajAaoqnaj A\aj y sapsnui Suipunoj 
-jns aqj ut puB juasajd sbav UBijuaS jo juuouib jjbuis y juiof aqj ut uoijoboj 
ojjjq -g papaAaj aauq jqSu aqj uiojj uotjaas b jo uoijButuiBxa aidoosojatjAj 
qBAv jButuiopqE jqSu aqj j3ao juasajd sbav uibjs qsiuaajS y punoj sbav sSunj 
pitB jjBaq ‘sAatipiq ‘jaAq aqj ‘sueSjo jje jo uoijsaSuoa pazipjauaS jaqjEj y 

BjjajBd aqj qjBauaq puB 

jntuaj aqj jo sajApuoa aqj J3ao papoja paiuaas auEjquiaui jBtAouAg juiof aqj ui 
uotjaBaa anssij snojqy jo aauapiAa ou sbav ajaqx snd pajBssidsut Suqquiasaj 
3jBpn\a ub qjtAv ‘juasajd sbav UBijuaS aqj jo juuouib jiej b pauado sbav jutoC 
aqj uaqx\. aaBds jEajqdod aqj ut qSiqj joavoj aqj jo sapsnui aqj ut punoj 
sbav uBijuaS aqj jo junouiB jiej y SuqpAvs ajjjq qjtAv ‘pajimi| ‘uoisuajxa 
jo s33JSap oi Jsbj 3 MJ ^po pautBUiaj ajaqj paAoutaa sbav juiof aqj uaqA\ 

p jtqqEJ ut uaas sb uoijbjjsoj(J jo BaqjJBip jo aauapiAa ou qjtAv ‘asnBa 
juajBddB Aue jnoqjtAV patp jtqqBJ aqx saSuBqa Aub Avoqs jou ptp aauq jq3u aqj 
jo lUBjSouaSjuaox aAtjtsod aauq jq3u uiojj ainjpy) (AsdojnB) p Abq 

uBijuaS asojjxap juaa jad ppo J° 33 I }° uotjaafuj aAtjisod 
juiof uiojj ajnjin^) uoisuajxa oj uoijBjiuiq ^aaiSap £ jnoqB puB ‘jBaq jBaoj 
ut asB3Jaut qjtAv ‘SuqpAvs jo juuoiub jqSqs b paAvoqs aauq jq3tx I ^Q 

9261 ‘S M 3JB H uo yitaaoao/Ai/^Dj^ jo ajnjina qjojo 

jnoq-jnoj-AjuaAVj b jo 33 1 0 M* IAV 33 uq IP 313 3 qj jo uotjaafuj sqjuoui %£ 
‘pa3E ' ( Sx 9 I) saauno g ‘spunod p ‘jqBiaAv ‘ajBuiaj ‘xag — 9J xiaavx 
jibj Apo sbav uotjaas aqx juiof aqj ut juasajd ajaAv uuqy puB spaa snd Avaj 
y juiof aqj ut uotjaBaj Aub jo aauapiAa ou sbav ajaqx J^pSaj sbav aSBjtjjBa 
3t lX SutAvopoj aqj pasopstp aauq jqSu aqj jo uoijBuiuiBva atdoasojaij^; 

uoisuajxa oj uoijbjiuih 

.saajSap £ jnoqB sbav ajaqx aaBds jBajqdod aqj ut punoj sbav UBijuaS jo 
jaqaod qBius y jbuijou ajaAv saSBjtjjBa jaqjo puB sjuauiBSq qy saaBjjns 
snoutSBjtjJBa aqj jo SutuaqSnoj jqSqs b sbav ajaqx puuou ApBijuassa sbav stqj 
pauado sbav juiof aqj uaqy\\ uopuaj JBjpjBd aqj oj ssoj3 b qjtAv aauBJBaddB 
ftljpaq (Eiujou aqj pnq juiof aqj ‘paAouiaj sbav ui^s aqj uaq^\\ Asdojny 

aaBds JBajqdod aqj ut Avopuqs jq3qs b jnq ‘saSuBqa 
jutof Avoqs jou pip uiBjSouaSjuaox uoisuajxa jo saajSap oi Jsbj aqj jo uotj 
-Bjuuq b ijjiav ‘SutqaAvs jo junoiuB jqSqs b paAvoqs aauq jq3u aqx Z £ 

JBaq ]Baoj ui asuajaui 

ou puB ‘Suqpvvs ox uoisuajxa jo uoijBjiuiq jqSqs b sbav ajaqx S -^ B G[ 

aauq aqj ui jno apBui aq pjnoa uotjaBaj ox I Xbq 

9261 '2 qaJHj^; uo jajotA UBijuaS 
asojjxap juaa jad cpo J o aa j qjnvv aauq jq3u aqj jo uoijaafuj sqjuoui p 
‘aSu ‘(3x H) saauno cj ‘spunod z ‘jqStaAV ‘apui ‘xag— £j xiaav^ 

WOT 


f X3DXDS dO SdAIHDdV 



SH4NDS — PI OGENIC ARTHRITIS IN RABBI IS 


1055 


Rabbit 5 — Sc\, male, weight, 2 pounds, 10 ounces (1 2 Kg ) , age, V/ 2 months 
Injection of right knee, Jan 6, 1926, with 02 cc of twenty-four hour broth culture 
of Staphylococcus aureus 

Day 1 Right knee showed a small amount of swelling, with 10 degrees’ 
limitation of extension and increase in local heat Joint aspirated but no growth 
obtained Injection of 1 cc of 025 per cent aqueous gentian violet 

Day 2 Right knee showed 90 degrees’ limitation of extension, with a fair 
amount of swelling and increase m local heat 



Fig 6— Low power photomicrograph of section from rabbit 4 Died on fifth 
day after infection of acute diarrhea and prostration Joint culture positive 
Joint received one injection of 0 25 per cent aqueous gentian violet on second 
daj after infection Pus and fibrin in the joint space and a beginning indentation 
of the cartilage of the tibia (on the right) 


Day 4 Right knee showed same amount of motion, with an increase in the 
amount of swelling 

Day 6 Same as last note 

Day 9 Right knee showed 75 degrees' limitation of extension, with a fair 
amount of swelling and increase m local heat Aspiration showed a negative 
culture. Roentgenogram showed a marked clouding of the jomt 

Day 26 Right knee showed 90 degrees’ limitation of extension, with a fair 
amount of swelling Aspiration showed a negative culture 
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Day 51 Right knee showed same amount of motion and swelling Roent- 
genogram showed a marked irregularity with a destruction of the joint surfaces 
and clouding of the joint 

Day 82 Right knee showed the same amount of motion and swelling Cul- 
ture from joint negative 

Day 86 Right knee showed 90 degrees’ limitation of extension, with a 
slightly less amount of swelling and no local heat 

Autopsy Culture from right knee, negative Roentgenogram of right knee 
showed a marked destruction of all bony surfaces with a thickening of the head 
of the tibia and a thinning of the lower end of the femur, with a fusiform shadow 
along the upper crest of the tibia 

The right knee now showed only 45 degrees of limitation of full extension, 
with a bony hard swelling along the upper tibia and around the condyles of the 
femur On dissection around the joint a small fusiform purplish tinted caseous 
mass was found along the upper end of the tibia, which gave the roentgen-ray 
shadow at this point On section this was found to be a little gritty When the 
joint was opened transversely a tremendous amount of fibrous tissue was found 
m the joint, with a roughening of the upper end of the tibia, and the condyles of 
the femur The semilunar cartdages and the crucial ligaments could not be 
clearly ascertained because of the amount of fibrous tissue 

Microscopic examination of an extremely poor section from the right knee 
revealed the following An infiltration of leukocytes could be seen through the 
joint cavity and muscles, with an engorgement of the vessels The joint lines 
could not be determined No abscesses were seen The inflammation was appar- 
ently slight 

Rabbit 6 — Sex, male, weight, 2 pounds, 12 ounces (12 Kg ) , age, 3j4 months 
Injection of right knee, Jan 6, 1926, with 0 1 cc of twenty-four hour broth cul- 
ture of Staphylococcus aureus 

Day 1 Right knee showed only a small reaction, with about 10 degrees of 
limitation of extension and a slight swelling 

Day 4 Same as on first day 

Day 9 The right knee seemed slightly more swollen, with a limitation of the 
last 20 degrees of extension Aspiration showed a negative culture Injection of 
1 cc of 0 25 per cent aqueous gentian violet Roentgenogram showed a slight 
clouding about the joint. 

Day 24 Right knee a limitation of the last 35 degrees of extension, with a 
small amount of swelling Aspiration showed a negative culture 

Day 51 Right knee showed 35 degrees’ limitation of extension and same 
amount of swelling Roentgenogram showed a slight clouding of the joint with 
an irregularity of the under surface of the patella 

Day 82 Right knee showed limitation of last 5 degrees of extension, with 
slight swelling 

Day 86 Right knee showed same amount of motion with a hard swelling 
around the condyles of the femur 

Autopsy Roentgenogram showed a slight irregularity of the upper surface of 
the tibia, lower surface of the femur and under surface of the patella 

There was a slight limitation of full extension of la degrees, with no 
perceptible swelling about the joint Gentian was not found in the tissues The 
joint was not opened 

Microscopic examination of a section from the right knee revealed unusuallv 
clear joint lines There was a slight erosion of cartilage on the opposing sur- 
faces, with a small amount of pus and fibrin in the joint Gentian was not seen 
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SH INDS— PYOGENIC ARTHRITIS IN RABBITS 


1057 


m the joint or tissues There was a slight engorgement of the vessels The 
patella apparently was normal A slight amount of fibrous tissue supplanted the 
bone marrow m the femur There was a cartiliage proliferation from the popliteal 
side of the tibia The inflammatory process was like one which has healed 

Rabbit 7 — Se\, male, weight, 2 pounds, 14 ounces (1 3 Kg) , age, months 
Injection of right knee, Jan 11, 1926, with 0 1 cc of a twenty-four hour broth 
culture of Staphylococcus aureus 

Day 1 Right knee showed no limitation of motion, with a slight amount of 
swelling with no increase in local heat 

Day 4 Right knee showed a limitation of 45 degrees of extension, with a fair 
amount of swelling and increase m local heat Culture from joint positive 
Injection of 1 cc of 025 per cent aqueous gentian violet Roentgenogram showed 
a slight clouding of the joint 

Day 9 Right knee showed the same amount of motion and swelling Culture 
from joint positive 

Day 10 Right knee showed the same Injection of 1 cc of 025 per cent 
aqueous gentian 

Day 19 Right knee showed a much more marked reaction, with 110 degrees’ 
limitation of extension and much more swelling, with an increase in local heat 
Culture from joint was negative 

Day 38 Right knee showed limitation of extension of 135 degrees, with a 
moderate amount of swelling Culture from joint negative 

Day 46 Right knee showed about the same amount of motion and swelling 
Roentgenogram showed a marked irregularity of all joint surfaces, with a thinning 
of the lower end of the femur and a clouding about the joint 

Day 52 (autopsy) Culture from right knee was negative 

The skin over the right knee showed a subcutaneous fibrous reaction There 
was a limitation of 90 degrees of full extension Caseous nodules were present 
about the upper end of the tibia, in the popliteal space and down the outside of 
the tibia This latter was fusiform, and purplish tinted The popliteal swelling 
seemed to communicate with the joint proper When the joint was opened, the 
most noticeable observation was the amount of fibrous reaction and impercepti- 
bility of the joint structures There was an erosion of the cartilage and bone 
in the joint 

Microscopic examination of only a fair section from the right knee revealed 
the following There was a marked irregularity of the joint surfaces with 
erosion of cartilage Little cartilage remained A large amount of fibrous tissue 
was seen through the joint, with pus and fibrin One large abscess was found 
m the medullary cavity of the tibia and two small ones in the diaphysis close to 
the epiph>seal line Gentian was not seen One of the abscesses in the tibia 
apparently connected with the joint The bone marrow in places had been sup- 
planted by fibrous tissue The inflammatory process was certainly still m the acute 
stage 

Rabbit 8 — Sex, female, weight, 2 pounds, 13 ounces (13 Kg), age, 3 l / 2 
months Injection of right knee, Jan 11, 1926, with 0 1 cc of a twenty-four hour 
broth culture of Staphylococcus aureus 

Day 1 Right knee showed 10 degrees’ limitation of full extension, with a 
slight amount of swelling, and increase m local heat Injection of 1 cc 025 per 
cent aqueous gentian violet 

Day 4 Right knee showed 20 degrees’ limitation of extension, with a fair 
amount of swelling and increase in local heat Culture from joint was positive 
Roentgenogram showed a slight clouding of the joint structures 
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Day 9 Right knee showed same condition Injection ot 1 cc of 025 per 
cent aqueous gentian 

Day 11 Right knee showed more marked reaction, with only 90 degrees' 
extension and slightly more swollen, with swelling iu nodules above the patella 
Culture from joint positive 

Day 19 Right knee showed limitation of 120 degrees’ extension, with about 
the same swelling and local heat Culture from joint positive 

Day 21 Knee showed same condition Injection of 1 a 025 per cent 
aqueous gentian 

Day 22 Right knee showed a slight increase in swelling with same motion 
and increase in local heat Culture from joint negative 

Day 38 Knee showed same amount of swelling and motion Culture from 
joint negative 

Day 46 Knee now showed a limitation of 75 degrees of motion, with same 
swelling Roentgenogram showed a marked destruction of the joint surfaces, 
especially the condyles of the femur and the under surface of the patella, with 
a few shadows around the joint suggesting gentian infiltration m the tissues 
Day 52 (autopsy) Culture from joint negative 

There was a fibrous reaction in the subcutaneous tissue around the right knee 
with a slight adherence of the skin There were many purplish tinged caseous 
nodules m the fascia, and extending down into the popliteal space The joint 
was opened transversely A large amount of fibrous tissue m the joints bound 
other elements down tightly The cartilages were eroded and the bony surfaces 
were roughened Gentian was not found in the joint, and there was no evidence 
of frank pus in the joint There was a contracture of the hamstrings 

Microscopic examination of a poor section from the right knee disclosed the 
following There was a fair amount of fibrous tissue reaction with infiltration 
of pus about the joint An infiltration of pus and gentian was observed in the 
muscles, with an engorgement of vessels 

Rabbit 9 — Sex, female, weight, 3 pounds, 5 ounces (15 Kg), age, 3'/. 
months Injection of right knee, Jan 16, 1926, with 0 1 cc of a twenty-four hour 
broth culture of Staphylococcus aureus 

Day 1 Right knee showed a slight amount of swelling, with limitation of 15 
degrees’ extension and increase m local heat Culture from joint positive Injec- 
tion of 1 cc of 0 25 per cent aqueous gentian violet 

Day 2 Right knee showed slight increase m swelling, with 20 degrees’ 
limitation of extension and increase m local heat Culture from joint positive 
Roentgenogram showed a slight clouding of the joint 

Day 3 Right knee showed 90 degrees’ limitation of extension, with slight 
increase in swelling 

Day 4 Right knee showed same size and amount of motion Injection of 
1 cc 0 25 per cent aqueous gentian 

Day 6 Right knee showed 100 degrees’ limitation of extension, with swelling 
well up into the suprapatellar pouches Culture from joint positive 

Day 14 Right knee had a limitation of 120 degrees’ extension, with swelling 
more marked, there being nodules to the medial side of the joint Culture from 
joint positive 

Day 33 Right knee showed 100 degrees’ limitation of extension, with 
moderate amount of swelling Reaction was less than last note Culture from 
joint showed onl> one colonj of Staphvlocoicus annus 
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SHA\DS — pyOGEMC ARTHRITIS IN R4BBITS 1059 

Day 41 Right knee showed same swelling and motion Roentgenogram 
showed a marked destruction of the joint with a thinning of the condyles of the 
femur and a thickuung of the upper end of the tibia, and a clouding of the whole 
joint 

Day 53 (autopsy) Culture from right knee negative 

Gentian or pus was not discovered m the surrounding tissues When the joint 
was opened the large amount of fibrous reaction in the joint was most marked 
All the cartilages were destroyed with a roughening of all bony surfaces The 
fibrous tissue had completely filled the joint Pus or gentian were not found in 
the joint 

Microscopic examination could not be performed because the specimens 
were lost 

Rabbit 10 — Sex, male, weight, 3 pounds, S ounces (16 Kg) , age, 4 months 
Injection of right knee with 0 1 cc of a twenty-four hour broth culture of 
Staphylococcus annus on Jail 16, 1926 

Da\ 1 The right knee showed a slight amount of swelling, with increase 
in local heat, tenderness and limitation of the last 15 degrees of extension The 
rabbit looked toxic 

Da> 2 Right knee was more swollen, with more local heat increase and 
limit to last 30 degrees' extension Roentgenogram showed a slight clouding 
about the knee joint Culture from joint showed moderate grou'th Injection of 
1 cc of 0 25 per cent aqueous gentian 

Day 3 Knee joint showed a fair amount of swelling, with limit of 90 
degrees’ extension and more increase of local heat Rabbit had lost weight 
Weight, 3 pounds, 2 ounces (14 Kg) Culture from joint positive Aspirated 
cloudy bloody fluid 

Day 4 Knee was same as on third day Injection of 1 cc 0.25 per cent 
aqueous gentian 

Daj 6 The right knee showed more swelling, this being marked in the 
suprapatellar pouches, with same amount of motion Culture positive from joint 
Aspirated thick purulent material which was slightly purple 

Day 14 Knee was more swollen, with limit of 110 degrees’ full extension 
with fluctuant swelling up into pouches above the knee Weight, 2 pounds, 
14 ounces (12 Kg) Culture from joint showed good growth of organism 

Day 33 There w r as 120 degrees’ limit to motion, with moderate amount of 
swelling Culture from joint positive 

Day 41 Right knee showed same swelling and motion with more crepitation 
about the joint Roentgenogram showed a marked destruction about the joint 
with a thinning of the condyles of the femur and thickening of the upper end 
of the tibia, with evidence of destruction on the under surface of the patella 
Some shadows were also seen behind the joint 

Day 72 A moderate amount of swelling was present about the joint, with 
nodule formation and a limit of 120 degrees of extension Culture showed a 
good growth of the organism Aspiration of thick grumous material 

Day 76 The right knee showed the same nodular swelling, especially on 
the inner side of the joint, with a thickening of the upper tibia 

Autopsy Culture from right knee positive 

There was a marked swelling about the right knee in large nodular masses, 
which contained creamy jellow material, especially on the inner upper aspect of 
the lower part of the leg Extension was not possible beyond 120 degrees 
When the joint was opened a thinner caseous material was encountered There 
was a large amount of fibrous tissue throughout the joint with a lateral disloca- 
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18 and 21) Fuithci, it was pointed out that m the fifty cases under- 
going spontaneous remission these areas of hypennvolution became 
remvolvcd in subsequent exacerbations of the morbid piocess, hyper- 
ti ophy and hyperplasia 1 his was to be expected in view of the fact 
that they ucie a poition of the parencln ma Since the clinical tumors 
in this gioup of thirty-se\ en cases piesented the microscopic appearance 
identical with that of the involutional bodies or areas of hypermvolu- 
tion , since they had become lm olved with the remainder of the paren- 
chyma in the present exacerbation, and since numerous remissions and 
exacerbations had occurred in the clinical course of the disease process 



Fig 24— Higher power magnification of figure 23 showing in detail the typical 
disintegration toward the center of the localized area of hypertrophy and hyper- 
plasia This results, as is plainly seen, in a diminution of the actual number 
and size of the functioning parenchyma with a resultant substitution by 
fibrous conncctne tissue These changes as shown are regressive involutional 
changes of a degenerative nature, the opposite of the aggressive or regenerative 
changes characteristic of a true benign neoplasm Reduced from a magnification 

of X 57 

tn these cases, it would seem highly probable that the tumors or nodules 
in these cases were the result of the long continued hyperthyroidism, 
and that they did not play a part m the production of the present clinical 
signs and symptoms anymore than did any other portion of the paren- 
chyma 
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merits looked fairly normal with some roughening ot the cartilage The setm- 
lunars looked normal A peculiar bony nodular swelling was obsened on the 
condyles of the femur 

Microscopic examination of a section trom the right knee showed a fair 
amount of reaction There was an irregularitj of the cartilage mamh of the 
opposing surfaces A fair amount of fibrous tissue was found in the joint, 
with pus and fibrin The largest part of the cartilage was replaced bv fibrous 
tissue Fragments of bone and cartilage were present m the joint There was 
fibrous tissue in the joint attached to cartilage The anterior part of the lemur 
was well preserved with cartilage A sesamoid bone was present in the 
popliteal space There was no abscess formation In places the bone marrow 
had been supplanted by fibrous tissue The inflammator> process was in the 
subacute stage 

Rabbit 25 — Sex, male, weight, 3 pounds, 2 ounces (145 Kg), age, 3'/. 
months Injection of right knee with 01 cc of a twent} -four-hour broth 
culture of Staphylococcus aureus on April 19, 1926 

Day 1 There was a slight amount of swelling in the joint, with increase 
in local heat and restriction of 25 degrees’ extension Culture from joint 
positive Injection of 1 cc of 0 5 per cent olive oil gentian \iolet 

Daj 2 Right knee showed the same reaction Culture from joint positne 
Injection of 1 cc of 0 5 per cent olive oil gentian 

Day 3 Right knee showed a limitation of 75 degrees’ extension, with same 
amount of swelling and increase in local heat Gentian recovered in aspiration 
Culture from joint showed a small growth Injection of 1 cc of 0 5 per cent 
olive oil gentian 

Day 4 There was a more marked reaction with 110 degrees’ limitation of 
extension and the same amount of swelling Roentgenogram showed a clouding 
of the joint 

Day 9 There was an increase of the motion to 45 degrees’ limitation of 
extension, with probably more marked swelling and less local heat No gentian 
now in the aspiration Culture from joint showed small colonies of the 
Staphylococcus aureus 

Day 15 The same amount of swelling was filling the outer pouches of the 
knee, and extension was limited 60 degrees Culture from joint showed few 
small colonies 

Day 21 There was less swelling with same motion as last noted Culture 
showed one small colony in forty-eight hours 

Day 2S (autopsy) Culture from knee negative Roentgenogram showed a 
marked haziness about the joint, with an irregularity of the upper tibia and the 
lower femur 

There w'as a large amount of purplish tinged pus in the tissues of the lower 
part of the leg The joint capsule was distended with a light mucoid material 
There was a limitation of the full extension of 60 degrees There was a 
definite grating of the patella on the femur A moderate amount of sw'ellmg 
was present about the joint The joint w T as not opened 

Microscopic examination of a section from the right knee disclosed erosion 
of the cartilage m several places The cartilage on the tibia had fibrous tissue 
growing beneath, and in places along the femur cartilage was growing out into 
the fibrous tissue A small amount of pus and fibrin was present in the joint 
with a fair amount of fibrous tissue There were thickened sj novial tags The 
semilunar cartilages were intact There was a replacing of the bone marrow 
with fibrous tissue The inflammatorj reaction was still in the acute stage 
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SHANDS— PYOGENIC ARTHRITIS IN RABBITS 1071 

Rabbit 26 —Sex, male, weight, 3 pounds, 4 ounces (1 5 Kg ) , age, 3$4 months 
Injection of right knee with 0 1 cc of a twenty-four-hour broth culture of 
Staphylococcus aureus on April 20, 1926 

Day 1 Right knee showed a slight swelling, with limitation of last 10 
degrees of motion and increase in local heat Culture from joint positive 
Injection of 1 cc of 0 S per cent olive oil gentian violet 

Day 2 A marked swelling of the knee extended down the ankle to the 
foot, with a limitation of 90 degrees of full extension, and an increase in local 
heat Culture from joint positive Injection of 1 cc of 0 5 per cent olive oil 
gentian violet 

Day 3 Knee showed limitation of 110 degrees’ full extension with same 
swelling down leg to ankle and foot Culture from joint positive Injection 
of 1 cc of 0 5 per cent olive oil gentian Roentgenogram showed a slight 
clouding of the joint 

Day 8 There was more marked swelling of the whole knee, lower part of 
the leg and foot with motion limited 100 degrees Culture from joint positive 
Day 14 There was a more nodular swelling around the knee which extended 
down the foreleg to the ankle At the ankle there was an open draining sinus 
from which gentian tinted pus could be expressed A culture from this showed 
the same organisms The motion at the knee and ankle was limited 90 degrees 
Culture from knee joint showed positive growth 

Day 20 Right knee showed the same nodular swelling, with a limitation of 
extension of 100 degrees The swelling down the leg was not as marked The 
motion in the ankle was now limited only 30 degrees There was a scab over 
the sinus at the ankle Culture from knee showed one colony after forty-eight 
hours Roentgenogram showed a haziness about the joint surface, with an 
irregularity of the upper tibia and lower femur, with a thickened nodule on 
the femur 

Day 27 (autopsy) Culture from knee was negative Roentgenogram 
showed same condition as on twentieth day 

A rather large nodular swelling was seen about the joint and a distention 
of the joint capsule proper A good deal of caseous looking gentian tinted pus 
was present in the popliteal space and around the joint, also down the lower 
part of the leg There was a definite increase in the mobility of the joint with 
a grating on motion The joint was not opened 

Microscopic examination of a section from the right knee revealed a large 
amount of reaction and destruction in the joint There was a marked irregu- 
larity of the joint surfaces All the cartilage was eroded except that on the 
anterior surface of the femur Fissures were present in the cartilage on the 
tibia A large amount of fibrous tissue and pus was found in the joint There 
were abscesses anterior to the head of the tibia and in the popliteal space 
Thickened synovial membrane in the popliteal area There was a small 
sesamoid bone anterior to the femur, which might have been the patella but 
was not altogether typical of this Thickened crucial ligaments were present 
In places, the bone marrow had been supplanted by fibrous tissue The inflam- 
matory process was fairly acute 

Rabbit 27 — Sex, female, weight, 3 pounds, 8 ounces (16 Kg), age, 3 J /i 
months Injection of right knee with 0 1 cc of a twenty-four-hour broth culture 
of Staphylococcus aureus on June 3, 1926 

Day 1 Right knee showed a fair amount of swelling and increase in local 
heat, with limitation of 10 degrees’ extension There was also a swelling of 
the glands m the right groin Culture from joint positive. Injection of 1 cc 
of 0 5 per cent dextrose gentian violet 
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Day 2 There was more swelling, with an increase in local heat and limita- 
tion of last 45 degrees of extension Gentian was aspirated from the joint 
Culture from joint negative Injection of 1 cc of 0 5 per cent dextrose gentian 
Day 3 , Joint showed a slight decrease in the swelling and local heat, and 
30 degrees’ limitation of motion Crepitation was present in the suprapatellar 
pouches Gentian aspirated Culture from joint negati\e 

Day 4 Knee showed same amount of swelling, with crepitation and 45 
degrees limit to full motion Culture from joint negative 

Day 9 Joint showed same amount of swelling, with no increase in local 
heat and 100 degrees’ limitation of full extension Culture trom joint negatne 
Roentgenogram showed a slight haziness about the joint 

Day 13 Knee showed slightly less swelling and 90 degrees’ limitation of 
extension Small amount of caseous gentian tinted tissue aspirated Culture 
from joint negative 

Day 18 Joint showed a moderate amount of swelling, with an increase in 
the size of band running from the joint up to the groin There was 90 degrees’ 
limit to full extension Gentian aspirated Culture from joint negatne 

Day 68 The knee showed about the same swelling and a limit of extension 
of 90 degrees There was some crepitation of the tissues and a nodule in the 
upper inner pouch about the joint 

Day 156 The right knee could not be extended beyond 90 degrees There 
was no swelling The rabbit looked sick and emaciated There was an 
extensive ulceration over the right buttock extending up to the flank 

Day 160 The rabbit died of malnutrition and weakness Autopsy was not 
performed 

Rabbit 28 — Sex, male, weight, 3 pounds, 13 ounces (1 7 Kg ) , age, 4 months 
Injection of right knee with 01 cc of a tw r enty-four-hour broth culture of 
Staphylococcus auicus on June 3, 1926 

Day 1 Right knee showed a slight amount of swelling, with increase in 
local heat and 5 degrees’ limitation of extension Culture from joint positive 
Injection of 1 cc of 0 5 per cent dextrose gentian 

Day 2 Right knee showed a marked amount of swelling which had extended 
down the whole lower part of the leg into the foot, with 75 degrees’ limitation 
of extension Culture from joint positive Injection of 1 cc of 0 5 per cent 
dextrose gentian 

Day 3 Joint showed about the same amount of swelling extending down 
the leg to the foot, with slightly less limitation ot extension to 60 degrees ani 
an increase in local heat Culture from joint positive Injection of 1 cc of 
0 5 per cent dextrose gentian 

Day 4 Joint showed the same amount of swelling with SO degrees’ hrnita 
tion of extension Gentian aspirated from joint Culture from joint negative 
Day 9 Joint showed essentially the same swelling with 90 degrees’ limit 
to full extension Gentian aspirated Culture from joint negative Roent- 
genogram of joint did not show any changes 

Day 13 Knee showed about the same swelling and motion Thin gentian 
aspirated Culture negative 

Day IS The right knee seemed much improved, with less swelling and 
75 degrees’ limit to extension Thin gentian aspirated Culture from joint 
negative 

Da> 50 The rabbit died of unknown cause Autopsj was not performed 
Rabbit 29 — Sex, male weight, 3 pounds, 5 ounces (155 Kg) , age 3/i 
months Injection of right knee with 0 1 cc oi a twenty-four-hour broth cul- 
ture oi Staph\!ococLiis aureus on June 3, 1926 
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SHANDS— PYOGENIC ARTHRITIS IN RABBITS 1073 

Day 1 Right knee showed a slight amount of swelling, with increase in 
local heat, and about 5 degrees’ limitation of full extension Culture from joint 
positive Injection of 1 cc of a 05 per cent dextrose gentian preparation An 
extravasation of this took place into the tissues on the inner side of the knee 
Day 2 Knee showed a moderate amount of swelling, with 60 degrees’ 
limitation of extension and marked increase in local heat Culture from joint 
positive Injection of 1 cc of 0 5 per cent dextrose gentian 

Day 3 Right knee showed an increase of the same swelling up into the 
groin with marked crepitation of the tissues and 75 degrees’ limitation ot full 
extension Culture from joint showed a small growth Gentian aspirated 
Injection of 1 cc of 0 5 per cent dextrose gentian 

Day 4 Right knee showed the same amount of swelling, which had now 
extended down into the lower part of the leg, with 90 degrees’ limit to full 
extension Culture from joint negative Gentian aspirated 

Day 9 Right knee showed slightly less swelling, with crepitation up into 
the thigh and 100 degrees’ limit to full extension Cultures from joint negative 
Gentian aspirated Roentgenogram of the right knee did not show anj' changes 
in the joint This picture showed the same appearance of the joint as that 
taken before infection 

Da> 13 Right knee showed fair amount of swelling, with 110 degrees’ limit 
to full extension, crepitus in the joint and a small ulceration below the knee 
Weight, 3 pounds, 7 ounces (16 Kg) Culture from joint negative Gentian 
aspirated 

Day 18 The right knee showed a marked improvement, with only a small 
amount of swelling and 60 degrees’ limit to full extension Culture negative 
Gentian aspirated 

Day 21 (autopsy) Culture from right knee negative 

There was more than 45 degrees’ limit to full extension, with a lair amount 
of swelling A purple tinge was present all about the joint when it was opened 
An air space was found up in the groin The gentian was found down the 
outer side of the lower part of the leg, almost to the ankle When the joint 
was opened transversely, it was found to be filled with gentian Pus w r as not 
present in the joint Close examination of the ligaments and cartilage in the 
joint revealed no change The gentian was also m the popliteal tissues Limi- 
tation of motion could not be demonstrated after the joint was opened 

Microscopic examination could not be performed because the specimens were 
lost 

Rabbit 30 — Sex, female, weight, 3 pounds, 4 ounces (15 Kg), age, 3J4 
months Injection of right knee with 0 1 cc. of a tw r enty-four-hour broth culture 
of Staphylococcus aureus on June 3, 1926 

Day 1 Right knee showed a slight amount of swelling, with increase in 
local heat and 5 degrees of limitation of extension Culture from joint showed 
good growth Injection of 1 cc of 0 5 per cent dextrose gentian 

Day 2 Knee showed increase in swelling, with increase in amount of local 
heat and 20 degrees’ limit to extension Culture from joint negative Aspira- 
tion showed gentian Injection of 1 cc of 0 5 per cent dextrose gentian 

Day 3 Joint showed slight increase in local heat, with less swelling and 
30 degrees’ limit to extension Culture from joint negative Gentian aspirated 
Day 4 Joint showed 45 degrees’ limit to extension and same amount of 
swelling, with crepitation up into the groin Culture did not show growth 
Gentian aspirated 
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ARCHIVES OF SURGERY 


Day 9 Right knee showed same swelling, with 75 degrees’ limit to exten- 
sion and little crepitus Culture from joint was negative, gentian aspirated 
Roentgenogram did not show changes 

Day 13 Joint showed same swelling, with less limitation of extension, this 
being now 40 degrees The rabbit showed a marked loss of weight Weight, 
2 pounds, 11 ounces ( 12 Kg ) Culture from joint negative Gentian aspirated 
Day 18 Right knee was almost normal, with just a little limitation of 
extension, about 5 degrees, and the slightest amount of swelling Culture nega- 
tive Gentian aspirated 

Day 55 There was no limitation of motion, with no swelling A small 
scab was seen on front surface of knee beneath which a little pus was found 
Day 68 Knee joint showed a small amount of swelling with about 10 
degrees’ limitation to full extension 

Day 156 The right knee showed a distinct lateral dislocation with apparent 
evidence of the crucial ligaments being relaxed There was about 70 degrees’ 
external rotation with 30 degrees of abduction and 45 degrees’ limitation to 
full extension Swelling was not present 

Day 170 The knee showed a limit of 90 degrees to full extension, with the 
same lateral displacement Weight, 4 pounds, 8 ounces (2 Kg j 

Autopsy The joint was opened transversely across the patellar tendon 
Pus and gentian were not found in the joint There was a marked erosion of 
all the cartilage over the condyles of the femur, with small islands of cartilage 
remaining Small bits of cartilage were free in the joint There was also a 
distinct roughening of the bone The crucial ligaments were thin and extremely 
relaxed, and allowed the lateral mobility of the joint The semilunar cartilages 
were thin and irregular in contour There was a slight fibrous reaction on the 
sides of the joint 

Microscopic examination of a section from the right knee revealed a 
marked thinning of the femur and thickening of the head of the tibia There 
was an irregularity of the cartilage which was destroyed in spots along the joint 
surfaces A marked fibrous tissue reaction was seen m the joint, in which there 
were clumps of cartilage cells In spots the bone was eroded The semilunar 
cartilages were present and intact The crucial ligaments were much thinner 
than normal A sesamoid bone was present in the popliteal space There was a 
thickening of synovial membrane. Pus was not present Slight leukocytic 
infiltration of the muscle had occurred The surface of the bone gave the 
impression of one which has healed Small villous processes were present in the 
joint, which had proliferated from the synovial membrane There was a prolifera- 
tion of cartilage Little acute inflammation was seen in this joint 
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EXTRAPLEURAL THORACOPLASTY A MUSCLE 
SPLITTING OPERATION * 

JEROME R HEAD, MD 

CHICAGO 

The Wilms-Sauerbruch operation of extrapleural thoracoplasty is 
performed as a routine through a single paravertebral incision The 
incision extends from the upper border of the trapezius muscle to a point 
over the eleventh rib, and is earned down through the layers of muscle to 
the level of the ribs at the outer border of the erector spinae group 
This incision necessitates transverse section of the trapezius, rhom- 
boids and latissimus dorsi, and is consequently bloody and traumatizing 
It is certain that it favors postoperative shock and infection of the 
wound, complications which, as Archibald has recently brought out, 
account for most of the direct operative mortality 

Furthermore, when the operation is performed in stages, if even a 
slight infection occurs after the first or second stage, it is necessary to 
prolong the interval between operations, frequently to such an extent 
that the resected ribs regenerate and the final collapse is compromised 
It seemed to me that these drawbacks could be obviated and the func- 
tion of the arm and shoulder better preserved if the operation were 
performed through separate incisions and the ribs approached by split- 
ting rather than by transecting the broad muscles of the shoulder girdle 
To meet these requirements, the following muscle splitting operation 
in three stages has been devised 

The first incision begins over the eleventh rib just lateral to the spme 
and runs upward and outward over the angle of the scapula The skin 
and subcutaneous tissues are freed from the latissimus dorsi for a short 
distance on each side of the incision, and this muscle is split in the direc- 
tion of its fibers The loose areolar tissue binding the muscle to the nbs 
and the intercostal structures can be freed easily by the finger, and, this 
having been done, adjustment of the retraction gives easy access to the 
posterior segments of the eighth, ninth, tenth and eleventh ribs 

The second incision is m the line of the usual paravertebral one and 
extends from the spme of the scapula to the level of the eighth rib 
Small flaps of skin and subcutaneous tissues are dissected up from the 
trapezius, and the muscle is split m the line of its fibers The trapezius 
is freed on its under surface, and the rhomboid is thus brought into 
view This muscle is similarly split and freed from the nbs and undei- 

*From the Surgical Service of the Research and Educational Hospitals of 
the Medical School of the University of Illinois 
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ARCHIVES OF SURGERY 


lying tissues Adjustment of the retraction gnes easy access to the 
desired segments of the fourth, fifth, sixth and seventh ribs 

The third incision is made in the line of the fibers of the trapezius 
and extends from the second dorsal spine to the middle of the spine ot 
the scapula, or, in case there has not been infection in the second 



A muscle splitting operation in three stages for extrapleural thoracoplasty 


incision, it may be merely extended upward as has heretofore been the 
practice Flaps having been raised, the trapezius and rhomboid muscles 
are split and freed on their under surfaces Then proper adjustment 
of the retraction affords access to the posterior segments of the first, 
second and third ribs 



s^iiqso'jcui 

snoucA Aq pspinuns aq ;sniu iuooj Sutpjado Dip io suouipuoo ‘ouioq s.paipd 
U I piEoq oq; 30 ptra ay; ipno; o; dn pSnojq usq; st jed sqx saipui 8X 
pofoJd 0; pawoip puE 3 iqE 3 aq; tio pEd aip japun paoEjd uaqi si opiw soqaui 
11 ;noqE pjEoq uue uy aeo aoqo; 3 .i;s aqi uo uiEunu 0; powopn si juDidioaj oqi 
pus ‘iuooj SuUEjodo aq} ui apn; SuijEJado aq; uo paonjd si aouop aqx »iq^ 
oip 30 3003 aq; ;saxeou aSpa aq; ;e pauoq aq; Jsao aq ;uaidiaaj aq; puE jouop aq; 
qioq jo sA\oq|3 aq; pq; uoqisod e qons in uiaq; uaaA\;aq pasoq jo apu; e qpu puE 
joqjo qoE3 apsoddo saapjnoqs Jiaq; ‘uot;aaJip suies aq; ut spsaq Jiaqi q;iAV qjsdE 
soqoui 8x ;noqn uoqisod auidns aq; ui paoE[d oje ;uaidiaaa puE jouop aqx 

OOHX3K 

jib am 0} pasodxa ao papoa ‘pap;i§B Ajnpun ;ou si poop aqj, 
sapuiui a Ay uEq; ssaj ui paunojaad aq ubo uoisujsubj; pnpB aqx 
snpaBddB aq; 30 apis aaq;ia uo paaB[d aq Abuj ‘;uaidiaaa uo ‘aouop aqx 

snpaBddu aq; ui anaao ;ou yiAV uoi;eu2b;s 
asriBoaq ‘uinuiiuiui b o; Suipjop 30 A;qtqissod aq; aanpaa o; Aqaaaq; puB 
;uatdiaaa aq; o; aouop aq; uioaj poop 30 aiBaa;s snonui;uoo b apiAoad 
o; ajqissod si ;t ‘sn;BjBddB aq; 30 uub apis a;isoddo aq; q;uv papauuoa 
sAbavjb puB aaq;o qaBa a;isoddo SuiqaoAv saSuiaAs oav; jo sueaua Ag 

uosaad Suouav aq; opt ;i Suipafui ao 
aioaj poop Strap; jo Ajqiqissod aq; papuiuiqa si Aqaaaq; puB ‘;uaidiaaa 
ao aouop aq; jo uoippaaio aq; tpiA\ sa;BaiunoiuioD aSuioAs s ( aopaado aq; 
aaq;aqA\ auiuuapp o; Aasssaoau si aauEjS b Ajuo 'sAioaaB jo suBatu Ag 

;uauidinba aq; jo ;asd 

si apaa;s uisuiaa qiAv SuupAaaAa qaiqA\ ui puB paABpo;nB puB SuiuEap 
aa;jB Appipauruii paddBaAv aq ubd snpaBddB aq; qaiqAv. ui ;uaiudinba 
aq; jo aaaid AaaAa aoj ;uaui;aEduioa apaEdas b q;m qoa sbaubd y 

sajpaau Aq paaa;ua aaB suiay\ 
AaBSsaoauun si Suipoa uyjEaEd ao spEd Suiaouj jo uoipaiaqng 
s;aBd oa\; Apo jo s;sisuoa pire ;q§q puB ]puis si snpaBddB aqjj 
paanssaui AppanoaB aq ubd poojq jo ;unouiB aqx 

Aba\ Aub ui paqipoiu 

;ou st poop aq; puB ‘poop aq; q;iA\ paxmi ;ou si aauB;sqns uSiaaog 
saJ§B;uBApB SuiA\oqoj aq; sassassod snpaBddu siqj, 
AaopuB[dxa-jps aaB ‘aAaipq j 'qaiqAv jo suoqBo;sniii SuiAuBduioaoB 
aq; ‘(;ioa;aQ ‘AuBduio^ z;jbjj g f aq; Aq paaigaBjmpui) paugisap sba\. 
sn;BaBddB ;uasaad ano ‘suoisnjsuBa; 000'3 J9A ° paraaojaad puq oav qaiqAv 
q;iA\. snpaBddB aq; ut paAjoAui ajdiauud aq; uioaj apiAap 0 ; ao saSuBqo 
paipBa Aub aqBui o; SuiqsiAS. ;ou ;aA ‘puiui ui ;uauidmba aq; jo saatipaj 
apuaisapun pus suoqoajaaduu asaq; q;i^ pa;uasaad snpaBddB Aub 
ipiAv paysips ;ou aaaAv a^ apanoas aaoui puB jooad-jooj aaoui ‘ajduiis 
aaoui sbav snpaBddB ano pu; pa A aqaq oav asnuoaq ao paAjoAui aidiouiad 
aq; 30 asnBaaq ‘aaAaAvoq ‘papafaa aaaAv qy apBjms aaoui auo puy o; 
Suidoq sjBaA oa\; ;sej aq; ui ;aqaBui aq; uo paaBjd snpaBddB paaAas aq; 


AUROCHS dO SdAlHDdV 


9801 



HEAD— EXTRAPLEURAL THORACOPLASTY 


1077 


The two patients on whom this operation has been performed were 
able to be out of bed the third day after the final stage, and could mo\e 
the arm and shoulder on the affected side freely in all directions without 
pain 

SUMMARY 

1 The usual paiavertebral incision for the operation of extrapleural 
thoracoplasty has two serious drawbacks 

(a) The transverse section of the broad muscles of the back adds 
to the hemorrhage and trauma and is a factor m postoperatn e shod , 
infection and deformity 

(b) When the operation is performed in stages, as is usual, infection 
in one incision necessitates increasing the interval between operations, 
frequently to such an extent that the resected ribs regenerate and the 
final collapse is compromised 

2 These drawbacks can be obviated by performing the opeiation in 
three stages through separate incisions, and by splitting rather than 
transecting the broad muscles of the shoulder girdle 
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AN EXPERIMENT WITH BROTH CULTURES 
OF STAPHYLOCOCCUS AUREUS AND 
GENTIAN VIOLET * 

A R SHANDS, Jk, JID 

WASHINGTON, D C 

Following the lines of experimentation of Churchman 1 in 1922, when 
he showed that a slight increase m temperature had a definite effect on 
the bacteriostatic power of gentian violet, and of Gatch, Trusler, and 
Owen 2 m 1925, when they showed that gentian violet in 4 per cent dex- 
trose was less toxic for rabbits than aqueous gentian violet, experiments 
were performed in test tubes and on agar plates to correlate these facts 
Twenty-four hour broth cultures of Staphylococcus aureus contain- 
ing about 9 cc of fluid were used Gentian violet was prepared first 


Reaction of Staphylococcus aureus Broth Culture to Aqueous and 0 25 
Per Cent Dextrose Gentian Violet in the Incubator at 37 5 C 
and in the Water Bath at 50 C * 
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* Dilution o t gentian violet, l to 10,000 


with distilled water as a medium and then with 4 per cent dextrose as a 
medium Sufficient amounts of the gentian violet preparations were 
added to the broth cultures to make a 1 10,000 dilution of the 
dye A bath at 50 C was used to give the increase in temperature A 
series of six broth cultures was used, divided as follows two contained 
aqueous gentian violet , two 4 per cent dextrose gentian violet, and two 
controls One set of three cultures was placed m the incubator at 
37 5 C and one set in the water bath at 30 C Subcultures were taken 
immediately before adding the gentian violet, and at periods thereafter 
of five, ten, fifteen, twenty, thirty, forty, sixty minutes, and two hours 

* From the Louis Bowles Foundation of the Children’s Hospital School, 
Baltimore 

1 Churchman, J W Bull Johns Hopkins Hosp 33 277 (June) 1922 

2 Gatch, W D , Trusler, H M, and Owen, J E Treatment of General 
Septicemia b> Gentian Violet and Mercurochrome-220 Soluble, JAM A 85 
SS4 (Sept 19) 1925 
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Plain agar plates were used for the subcultures The cultures were 
noted in twenty-four and forty-eight hours In the incubator the cul- 
tures did not show any growth in the aqueous gentian violet after sixty 
minutes, nor any growth in the 4 per cent dextrose gentian violet after 
five minutes In the water bath there was no growth at any period in 
either the aqueous or 4 per cent dextrose gentian violet cultures, nor 
was there a growth m the control culture after sixty minutes The experi- 
ment was now checked and the results obtamed, except that in the 
water bath the aqueous gentian violet showed a growth at five minutes An 
attempt was made to determine more nearly the time the cultures became 
sterile The same experiment was repeated with subcultures made at 
two, four, six, eight, ten, fifteen and twenty minute intervals after the 
addition of the gentian violet In the incubator there was no growth 
after six minutes in the 4 per cent dextrose gentian violet, while the 
aqueous gentian violet showed a growth in all cultures In the water 
bath there was no growth after six minutes in the aqueous gentian violet, 
and no growth after two minutes in the 4 per cent dextrose gentian 
violet 

From this experiment it is concluded that dextrose gentian violet is 
more toxic for Staphylococcus aureus than aqueous gentian violet, and 
that heat has a definite effect on the bactericidal power of the gentian 
violet Staphylococcus aureus is therefore destroyed quicker by gentian 
violet in 4 per cent dextroses than in sterile water, and m the presence 
of an increase in the surrounding temperature 
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to tumefactions the si/e of a man’s fist or even larger (fig 25) In 
the gross specimen on section these nodules formed sharply circum- 
suibed areas with an apparent encapsulation, the thickness of which 
was usually pioportionate to the duration of the disease and the age of 
the patient (fig 17) r \ hese tumors appeared to be composed of paien- 
clnmatous tissue and toward the center often contained small cvsts or 
bluish-while stellate areas of connectnc tissue Mici oscopically, these 
nodules wcie seen to he composed of thyroid parenchyma in a state of 
lnpeitiopln and hyperplasia similai m all respects to that 1 obseived 
throughout the gland as a whole in cases of exophthalmic goiter (figs 
21, 26 27 and 2K) In the majorit), the acini appeared to he larger 



Fig 26 — Low power photomicrograph of a tumor the size of a golf ball 
rcmo\cd from the thj roul gland of a patient with hyperthyroidism In the uppei 
portion of the section there is a spur of contiguous normal thyroid parenchyma 
remoied with the tumor Reduced from a magnification of X 8 

and of the laceltke type with the chaiactenstic papillomatous mfoldings 
(figs 22 and 29) , yet m some the nodules were composed of a greatei 
number of small, round acini, while in others both types of hypeiplasia 
were noted (figs 30 and 31) The epithelium lining these acini showed 
the characteristic histologic changes associated with an increased func- 
tional activity of the cells — columnar shape, vacuolated cytoplasm with 
an increase in the mitochondria and vesicular, clear-staining nuclei 
Vacuolization was piesent in the colloid, which seemed less viscid than 
normal and stained poorly In the majority of cases, the hyperplastic 
and hypertrophic parenchyma was characteristic and in the best state 
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centrations of dextrose and saline Braeye, 1 in studying the passage 
of toxins obtained from an obstructed bowel through an isolated 
obstructed loop, was unable to determine any abnormal absorption with 
soap solution 

The nature of the toxin in intestinal obstruction is a disputed point 
even among those who generally accept the absorption of an intestinal 
toxin as the cause of death Every one agrees, however, that if there is 
a toxin in the bowel of the animal in which intestinal obstruction has 
been produced which is not present in the intestine of the normal animal, 
the toxin has its source above the point of obstruction and probably 
takes origin in protein disintegration 

In this study, histamine was placed in the intestine of both 
the normal dog and the dog with intestinal obstruction, and acute 
experiments were performed to test for the physiologic action of histamine 
as observed in the blood pressure Gerard s stated that the toxic sub- 
stance in intestinal obstruction actually is histamine It is known, how- 
ever, that histamine is present in the bowel of both man and the normal 
dog 8 and also in the bowel of the dog with intestinal obstruction 4 5 6 7 The 
eliciting of the physiologic test for histamine when injected into the 
bowel of the dog with intestinal obstruction would adduce convincing 
proof that the bowel of the animal was permeable to toxic substances 
which the normal bowel did not allow to pass 

METHOD 

Blood pressure tracings were recorded by a kymograph from the 
carotid artery of the dog under ether anesthesia After the pressure 
level had been established, the abdomen was opened, and the pressure 
level was again allowed to adjust itself following the transitory change 
that occasionally occurred when the abdomen was opened or a loop of 
bowel was raised Histamine dichloride was then injected into the 

4 Braeye, Louis ContribuUon to the Study of Toxic Absorption from the 
Intestinal Tract in Experimental High Obstruction, Bull lohns Hopkins Hosp 
40 33, 1927 

5 Gerard, R. W Chemical Studies on Intestinal Intoxication, The Pres- 
ence and Significance of Histamine in an Obstructed Bowel, J Biol Chem 52 
116, 1922, The Lethal Agent in Acute Intestinal Obstruction, J A M A 79 
1581 (Nov 4) 1922 

6 Hanke, M T , and Koessler, K K Studies on Protemogenous Amines , 
On the Presence of Histamine in the Mammalian Organism, J Biol Chem 
59 879, 1924 Meakins, I , and Harington, C R The Relation of Histamine 
to Intestinal Intoxication, I The Presence of Histamine in the Human Intes- 
tine, J Pharmacol & Exper Therap 18 455, 1921 Mellanby An Experi- 
mental Investigation on Diarrhea and Vomiting of Children, Quart J - led 
9 165, 1916 

7 Gerard R \V (iootnote 5, second reference) 
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lumen of the bowel with a fine hypodermic needle This procedure was 
first earned out in the normal, and then m the obstructed ileum and 
duodenum Blood pressure tracings were also obtained m a few dogs 
in which duodenal obstruction had been created two days previously 
without injecting histamine into the obstructed bowel at the time the 
observations on the blood pressure were made A number of tracings 
were made on dogs in which strangulation obstruction had been estab- 
lished a few hours previously In some of these experiments, histamine 
was injected into the bowel before the strangulating mechanism was 
released, in others, the introduction of histamine into the bowel was 
omitted 

In a few of the early experiments the tracings were made under a 
combination of morphine and local anesthesia, and the pressure was 
obtained from the femoral artery In most of the tracings, however, 
ether anesthesia was employed, and the pressure was recorded from the 
carotid artery Unless otherwise specified, it is implied that the blood 
pressure was registered from the carotid artery and that ether anesthesia 
was used Whenever the intestines were obstructed by operation quite 
an interval prior to the time that the tracing was made, aseptic techmc 
was employed, and the animals were allowed to recover from the 
anesthetic before the second procedure was begun Severed gut obstruc- 
tions were established by cutting across the bowel and inverting 
the ends Strangulation obstructions were created by placing a gauze 
ligature around a loop of bowel, from 3 to 5 feet (91 44 to 152 4 cm ) 
in length, together with its mesentery The degree of constriction 
obtained by the ligature was varied In a few instances in which com- 
plete cessation of blood flow was desired, Carmalt noncrushing clamps 
were placed across the mesentery In this study, pressure readings 
were made on twenty-eight dogs 

EXPERIMENTS 

Experiment 1 (dog 71) — Nov 27, 1926 Absorption of histamine from the 
normal duodenum 

A tracing was made on a large female collie with a cannula in the right 
femoral artery under ether anesthesia at 12 40 p m The blood pressure at 
the beginning of the tracing was 124 mm of mercury The abdomen was 
opened and the duodenum isolated by clamping off a segment about 8 inches 
(203 cm) in length with intestinal clamps cross the bowel At 1 10, 10 mg 
of histamine was injected into the femoral vein with only a slightly perceptible 
change in the arterial pressure At 1 20, 10 mg of histamine was injected into 
a mesenteric vein with an immediate depression of the pressure to 75 mm of 
mercury At 1 40, the blood pressure had risen to 90 mm of mercury Ten 
milligrams of histamine was then injected into the femoral vein with a drop 
in pressure to 50 mm of mercury After twenty minutes, the pressure rose 
to 90 mm of mercury, and 50 mg of histamine and enough water to make the 
obstructed loop of the intestine tense, was injected into it Change m the 
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blood pressure did not occur over a half hour period Ten milligrams of 
histamine was then injected into a mesenteric vein with an immediate reduction 
of pressure to 44 mm , death resulted 

Summary— A physiologic effect was obtained when histamine was injected 
intravenously into the systemic and into the mesenteric veins The injection of 
SO mg of histamine into the duodenal loop which had been made tense by 
distending it with water did not have any effect 

Experiment 2 (dog 79) — Dec 20, 1926 Absorption of histamine from the 
normal ileum 

A tracing was started at 10 17 a m (fig 1) The arterial pressure was 

140 mm At 10 34, the abdomen was opened, the pressure being 130 mm At 

10 48, rubber cqvered clamps were applied 3 feet apart across the lower part 
of the ileum At 10 55, the pressure was 130 mm At 10 57, 50 mg of 
histamine and enough water to make the loop distended was injected into the 
intestine with a fine hypodermic needle At 11 07, the arterial pressure was 

128 mm The pressure continued at the same level At 12 04 p m , one hour and 

nine minutes following the injection of the histamine into the lower ileal loop, 
the pressure was still unchanged Ten milligrams of histamine was then 
injected into a mesenteric vein with an immediate fall of pressure to 70 mm 
At 12 09, 1 cc. was aspirated from the loop into which the histamine had been 
injected, with a quick fall in pressure to 56 mm, followed by a progressive 
decline The dog was killed with ether 

Summary — A fall in pressure did not occur after one hour and nine minutes 
following the injection of 50 mg of histamine into the normal loop of the ileum 

Experiment 3 (dog 80) — Dec 20, 1926 Aseptic gut obstruction (lower part 
of the ileum) was established at 11 a m 

A tracing was started December 21, at 3 06 p m The arterial pressure was 
110 mm of mercury The abdomen was opened at 3 12, and six minutes later 
the arterial pressure was 136 mm A rubber covered clamp was applied across 
the bowel about 18 inches (45 7 cm ) proximal to the obstruction m the ileum 
The blood pressure at 3 25 was 130 mm of mercury At 3 26, 50 mg of 
histamine was injected into the obstructed loop At 3 32, the blood pressure 
was the same At 3 45, 3 54 and 4 07, the systolic pressure was 130 mm 
At 4 17 the blood pressure was 124 mm of mercury At 4 30, the blood 
pressure dropped to 118 mm of mercury, and 25 mg more ot histamine was 
injected into the obstructed loop At 4 45, the blood pressure was 110 mg , 
at 4 57, it remained the same Three cubic centimeters of contents from the 
obstructed loop containing histamine was then injected into a mesenteric vein 
with an immediate fall in pressure to 56 mm At 5 03, the blood pressure had 
gradually returned to 80 mm Three cubic centimeters of intestinal contents was 
then aspirated from the colon and injected without effect \t 5 15, the blood 
pressure was 70 mm of mercurj Three cubic centimeters were aspirated from 
the obstructed loop containing histamine and injected into a mesenteric vein with 
a fall to 40 mm of mercury Air was injected into the heart, death resulted 

Summary’ — A fall in pressure did not occur in one hour in the dog with 
severed ileal gut obstruction of twenty-four hours’ duration after 50 mg of 
histamine was placed in the bowel 

Experiment 4 (dog 72) —Nov 30, 1926 Aseptic severed duodenal gut 
obstruction was established at 11 a m 

On December 1, at 11 55 a m, a tracing was started under procaine hydro- 
chloride anesthesia from the right femoral vein of the abdominal wall after a 
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previous subcutaneous injection of 240 mg of morphine sulphate, pressure at 
this time was 154 mm of mercury At 11 58, the abdomen was opened The 
pressure remained unchanged At 12 00, 100 mg of histamine was injected 
into the obstructed duodenal loop A rubber covered intestinal clamp was applied 
across the gut at the pylorus At 12 15 p m , the pressure was still 154 mm 
of mercury At 12 17, a clot was removed from the vessel, following which 
there was a fall in pressure to 120 mm of mercury At 12 22, another clot was 
removed from the vessel, the pressure, meanwhile, having fallen to 80 mm of 
mercury At 12 32, the histamine was removed from the bowel by aspiration, 
without any change in pressure At 12 47, one fourth of the material removed 



Chart 1 — Figure 1, experiment 2, is the blood pressure curve showing that the 
placing of histamine in the normal ileum did not cause any effect , figure 2, experi- 
ment 8, blood pressure tracing showing the effect of placing histamine in the 
obstructed duodenum , figure 3, experiment 10, blood pressure tracing showing the 
effect of obstruction without injecting histamine in the bowel, and figure 4, experi- 
ment 11, blood pressure tracing showing the effect of extremely slow injection of 
histamine intravenously 

from the loop was mjected into a mesenteric vein, causing an immediate drop in 
pressure almost to the base lme, death followed at 12 58 

Smnmory — A gradual fall of pressure occurred after the introduction of 
100 mg of histamine into the duodenal loop of a dog with a two day severed gut 
duodenal obstruction 
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Experiment 5 (dog 73) — Dec 2, 1926 Aseptic se\ered gut duodenal obstruc- 
tion was established at 10 30 a m 

At 12 06 p m, a tracing was started under morphine and procaine hydro- 
chloride anesthesia of the abdominal wall, the dog having thirty minutes previouslj 
been injected hypodermically with 140 mg of morphine The blood pressure at 
this time was 140 mm of mercury The abdomen was opened at 12 10 At 
12 13, 100 mg of histamine was injected into the obstructed duodenal loop The 
blood pressure was US mm of mercury At 2 25, the blood pressure Mas 
unchanged At 12 38, the anesthesia proved insufficient and ether was adminis- 
tered. At 12 50, 80 mg of morphine was again gnen hypodermically in an 
endeavor to carry on the experiment without ether At 1 o’clock, the blood 
pressure was SO mm of mercury and the experiment was discontinued because 
of unsatisfactory anesthesia 

Experiment 6 (dog 74) — Dec. 6, 1926 Aseptic severed duodenal obstruction 
was established at 2 30 p m 

A tracing was started under ether anesthesia (no morphine) on December 7, 
at 11 40 a m, pressure being recorded from the right femoral artery At the 
beginning of the tracing, the pressure was 120 mm of mercury The abdomen 
was opened at 11 SO The obstructed duodenal loop was raised and an intestinal 
clamp applied across the pylorus at 11 5S The blood pressure was 120 mm 
at 12 06 p m At 12 15, a clot was removed from this vessel, and the cannula 
was transferred to the left femoral artery The blood pressure was 128 mm of 
mercury At 12 30, another clot formed, and the cannula was removed and 
placed in the right carotid artery At 12 45, the blood pressure was 128 mm of 
mercury Three milligrams of histamine mixed with a little of the intestinal 
contents from a normal loop was then injected into a mesenteric vein, this was 
followed by an immediate drop in pressure to 30 mm A gradual rise then 
followed, which reached SO mm of mercury at 1 15 A slow but gradual fall in 
pressure occurred during the next hour At 2 10, the blood pressure was 
60 mtn of mercury At 2 22, the arterial pressure had fallen to 40 mm At 
this time, 50 mg of histamine was injected into a normal loop of the ileum, and 
intestinal clamps were applied across the bowel about a foot apart A slow fall 
in pressure continued, death resulted at 2 35 

Summary — Duodenal obstruction was established and continued for twentj- 
one hours The physiologic effect of histamine was noted after the injection of 
3 mg of this drug into the mesenteric vein Histamine was not placed in the 
obstructed duodenal segment The pressure fell gradually from the beginning 
of the tracing The injection of 50 mg into a normal ileal loop did not accelerate 
the drop 

Experiment 7 (dog 81) — Dec 20, 1926 Severed gut obstruction was estab- 
lished in the lower part of the ileum at 11 a m 

On December 21, the dog was given 300 cc of a 3 per cent sodium chloride 
solution subcutaneously , when the tracing was made on December 22, the animal 
was in relatively good condition. Unfortunately, the tracing was lost , so measure- 
ments of the arterial pressure at any given time are not available The following 
record of the experiment was written at the time the tracing was made At 
Ip m, when the tracing was started, the blood pressure was good. The 
abdomen was opened and the obstructed loop delivered A rubber covered clamp 
was applied across the bowel about a foot proximal to the obstruction One 
hundred milligrams of histamine was then injected with a fine hypodermic needle 
into the lumen of the bowel Fall in pressure was not observed over an interval 
ot one hour and fifteen minutes At this time, a little of the intestinal contents 
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from the ileum below the severed obstruction was aspirated and injected into 
the mesenteric vein without much effect The same procedure was followed with 
a little of the contents of the loop proximal to the clamp which had been applied 
across the bowel No great effect followed this injection A few centimeters of 
the contents was then aspirated from the loop in which the histamine had been 
placed, and this was injected into a mesenteric vein and resulted in a great fall 
m pressure and in the death of the animal 

Summary — A severed gut obstruction was established low in the ileum and 
maintained for two days The dog was given saline solution subcutaneously on 
the day following the obstruction, without a fall in pressure after one hour and 
fifteen minutes following the introduction of 100 mg of histamine into the loop 
of the obstructed bowel 

Experiment 8 (dog 90) — Jan 3, 1927 Duodenal obstruction was established 
in the dog at 3 p m A tracmg was started on December 5, at 1 45 p m 
(fig 2) The arterial pressure was 120 mm The abdomen was opened at 

2 o’clock The blood pressure was 104 mm At 2 17, the loop was raised 
The blood pressure was 98 mm The duodenal loop was delivered and covered 
with warm packs of saline solution A rubber covered clamp was then applied 
across the duodenum at the pylorus In the meantime, the blood pressure had 
fallen to 60 mm of mercury At 2 40, 100 mg of histamine was placed in the 
obstructed duodenal loop, the blood pressure had been falling gradually from 
the start Acceleration was not noted, following this injection of histamine At 

3 08, the blood pressure was 60 mm and at 3 23, 48 mm At 3 30, 3 cc. of 
intestinal contents was aspirated from the obstructed loop and injected into a 
mesenteric vein with an immediate drop of pressure to 20 mm At 3 40, the 
dog was dead 

Summary — A duodenal severed gut obstruction was maintained for two days 
There was a gradual fall in pressure from the start Acceleration did not occur 
following an injection of 100 mg of histamine into the obstructed loop 

Experiment 9 (dog 95) — Jan 6, 1927 Aseptic duodenal obstruction was 
established at 3 p m Two days later a tracing was started at 12 50 p m 
The blood pressure was 124 mm The abdomen was opened at 1 o’clock, and 
the duodenal loop was delivered at 1 10 One hundred milligrams of histamine 
was injected mto the obstructed bowel at 1 20 The blood pressure was 130 mm 
of mercury at 1 30 At 1 40, 108 mm. , at 1 45, 90 mm., and at 2 10 it remained 
unchanged A large portion of the contents of the obstructed loop into which 
histamine had been injected were then aspirated and mjected mto a mesenteric vein 
with an immediate drop in pressure to 50 mm of mercury Death occurred 
at 2 15 

Summary — A severed gut duodenal obstruction was maintained for two days 
with a gradual decrease in pressure following an injection of 100 mg of histamine 
into the obstructed bowel 

Experiment 10 (dog 97) — Jan 10, 1927 Obstruction was established in the 
dog at 2 p m by severing the duodenum and turning in the ends of the bowel 
just below the pancreatic ducts A tracing was started on January 12 at 

11 50 a m (fig 3) The arterial pressure was 124 mm The abdomen was 
opened at 11 55 At 12 o’clock, the arterial pressure was 106 mm At 12 20, 
the arterial pressure was 110 mm of mercury Histamine was not injected into 
the bowel in this experiment The blood pressure was 100 mm at 12 46, at 

12 55, 90 mm , at 1 10, 80 mm , at 1 30, 76 mm , and at 1 50, 60 mm At 
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1 57, 10 mg of histamine was injected into a mesenteric vein, this was followed 
by irregular respirations and death occurred in three min utes 

Summary A severed gut duodenal obstruction was maintained for two da) s 
There was a gradual fall m pressure from the time the abdomen was opened and 
the tracing started Histamine was not placed into the bowel Ten milligrams 
of histamine injected into the mesenteric vein killed this dog in two hours and 
two minutes after the abdomen was explored 

Experiment 11 (dog 142) — March 30, 1927 Histamine was slowl) injected 
into the mesenteric vein of a normal dog by a dripping mechanism so that the 
rate of the flow could be accurately determined (fig 4) One hundred milligrams 
of histamine was placed m 100 cc of water The rate of the flow was so gaged 
that 100 cc would run in in one hundred and twenty minutes (two hours) At 
the end of sixty minutes, 50 cc had been injected The tracing of the pressure 
was started at 10 38 a m A slow injection was begun at 11 05 Iminediateh 
there was a marked reduction in pressure The pressure was sustained at this 
low level till death at 12 40 p m. when 7685, mg of histamine had been injected 
at the rate of 083 mg per minute At the beginning of the experiment, the 
pressure was 140 mm , after opening the abdomen, 120 mm , and when slow 
injection was started, 130 mm A few seconds after injection was begun, the 
pressure fell to 30 mm Occasionally it rose to 40 or 50 mm , but it continued 
at low level till death 

Summary — Eighty-three hundredths milligrams of histamine was injected into 
a mesenteric vein of a normal dog per minute The pressure fell at once to a knv 
level and was sustained by a continuous slow injection Ninety-five minutes later, 
when 76 85 mg of histamine had been injected, death occurred 

Experiment 12 (dog 143) — April 1, 1927 A slow injection o-f histamine was 
made into a mesenteric vein of a dog in which intestinal obstruction had been 
established two days previously (duodenal obstruction) A tracing was started at 
9 35 a m (fig 5) The abdomen was opened at 9 50 Slow injection was begun 
at 10 06 At 12 07 p m, 100 mg, had been injected Death occurred at 12 17 
At the beginning of the experiment the pressure was 140 mm After opening the 
abdomen, the pressure was 135 mm , and at 10 06, when the injection of histamine 
was begun, 130 mm There was a sudden drop to 80 mm about a minute after 
slow injection was started In a few minutes, the pressure rose to 94 mm One 
hour after slow injection had been started, the pressure fell to 65 mm When 
100 mg had been injected by this method at 12 07 p m, the pressure was 
60 mm Death occurred at 12 17 

■Summary — Histamine was slowly injected into the mesenteric vein of a dog 
with a duodenal obstruction of two days A gradual decline occurred after a 
sharp initial fall in the arterial pressure 

Experiment 13 (dog 144) —April 22, 1927 (1) Absorption of histamine from 

the normal bowel under a measured pressure of 80 mm , (2) interrupted slow 
injection of histamine into a mesenteric vein A tracing was started at 10 55 a. m 
at a pressure of 140 mm (fig 6) The abdomen was opened at 11 02 a m , 
the pressure was 130 mm Following the opening of the abdomen, the pressure 
fell to 90 mm At 11 10 a m, the pressure had risen to 100 mm, and rubber 
covered clamps were applied across the bowel to a segment of the upper part 
of the jejunum about 2 feet (60 9 cm) in length One hundred milligrams of 
histamine was injected into the segment of the bowel, and a measured water pres- 
sure of 80 mg of mercur> was established in the segment The pressure rose to 
110 mg of mercurj at 11 20 a m When the pressure was discontinued at 12 10 
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p m , one hour after the histamine had been injected, the pressure was 120 mm of 
mercury Interrupted slow injection of histamine into the mesenteric vein was 
then begun two minutes later At this time, after 8 33 mg of histamine had been 
injected, the systolic pressure fell to 60 mm The slow injection was then discon- 
tinued, and in ten minutes the arterial pressure had risen to 100 mm The slow 
injection was started again, and in ten minutes the pressure had fallen to 44 mm 
of mercury The injection was again discontinued, and after ten minutes the 
pressure was 100 mm 
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Chart 2 — Figure 5, experiment 12 is a blood pressure tracing showing the effect 
of the slow intravenous injection of histamine in an obstructed dog, figure 6, experi- 
ment 13, blood pressure tracing showing the effects of the absorption of histamine 
placed in the bowel under pressure, and subsequent, slow, interrupted injection of 
histamine in the mesenteric vein , figure 7, experiment 21, blood pressure tracing 
showing the effect of ligation of vessels followed by irrigation of the bowels with 
formaldehyde, and figure 8, experiment 23, blood pressure tracing showing the 
effect of releasing the ligature which caused the strangulated obstruction 

Summary — 1 One hour after 100 mg of histamine had been placed in a 
segment of the normal bowel under a sustained pressure of 80 mm of mercury, 
there was no fall in pressure 2 On interruption of the slow injection of histamine 
into the mesenteric vein, the blood pressure recovered and fell again when the 
injection was resumed 
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Experiment 14 (dog 84) -Dec 23, 1926 Aseptic strangulated gut obstruc- 
tion was established at 11 30 a m by tjing a gauze ligature around 4 feet of the 
ileum and mesentery just snugly enough so that pulsations in the \essels beyond 
the ligature were not arrested The dog was allowed to recover from the anes- 
thesia. A tracing was started at 1 55 p m The arterial pressure was SO mm 
of mercury The abdomen was opened at 2 01 p m at which time the blood 
pressure was 60 mm At 2 13 p m it was 60 mm of mercury Seventy-five 
milligrams of histamine was injected into the strangulated loop which was already 
discolored The blood pressure had dropped to 40 mm of mercury at 2 30 p m 
At 2 36, the constriction about the intestine and mesentery was released, and the 
pressure gradually declined to 30 mm of mercurj At 3 32 p m a few cubic 
centimeters of the intestinal contents were aspirated from the strangulated loop 
and injected into a mesenteric vein Death resulted at 3 40 p m 

Summaiy — Venous strangulation obstruction was established for two and one- 
half hours The blood pressure was low at the start, with a gradual decline 

Seventy-five milligrams of histamine was placed in the strangulated loop In 

thirty-five minutes after the abdomen was opened, the pressure had fallen from 
80 to 40 mm of mercury Constriction about the bowel and the mesentery was 
then released, with an accelerated fall in pressure 

Experiment 15 (dog 85) — Dec 27, 1926 Strangulation of the loop was 
established at the time of operation A tracing was started at 11 10 The 
arterial pressure was 170 mm of mercury The abdomen was opened at 11 17 A 
lbop of the ileum about 4 feet in length was delivered at 11 22 A ligature 
was tightly placed about the bowel at 11 28, the pressure at this time being 
160 mm At 11 48 the pressure was still the same The ligature was loosened 
a little with a just perceptible fall in pressure At 12 o’clock, the ligature was 
loosened a little further, with a more definite fall in pressure in two or three 
minutes At 12 07 p m, the pressure had dropped to 110 mm of mercury and 
the ligature was removed with a rather sharp decline m pressure At 12 14 

the pressure had fallen to 80 mm , and the hgature was again tightened At 

12 30, the pressure had risen to 130 mm At 12 34, the ligature was again 
loosened, and at 12 45, the pressure had fallen to 118 mm The ligature on 
the bowel was alternately tightened and loosened three more times with less 
reaction following each release of the constriction, but with a gradual decline of 
the arterial pressure During the time that the constriction was maintained, the 
blood pressure was definitely sustained with little rise in pressure, but with each 
release a gradual fall occurred The blood pressure at 1 30 p m was 90 mm 
At 1 45, 50 mg of histamine was injected into the bowel without an additional 
fall At 2 20, the pressure was 64 mm A few cubic centimeters was aspirated 
from the strangulated loop into which the histamine had been injected Death 
occurred at 2 30 p m 

Summary — Strangulation obstruction was established at the time the tracing 
was made Twenty minutes later, the constriction was released, accompanied by 
a fall in pressure When the hgature was tightened, the pressure rose Two 
hours later, histamine was placed in the strangulated loop without an additional 
fall being noted 

Experiment 16 (dog 86) —Dec 28, 1927 Strangulation obstruction was estab- 
lished A tracing was started at 10 50 a m The blood pressure was 170 mm 
The abdomen was opened at 10 57 without any change m the blood pressure At 
11 20, a loop of the ileum 3 feet in length was strangulated, together with its 
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mesentery, by being constricted tightly with a gauze tie At 11 42, the ligature 
was loosened without causing a definite change in the arterial pressure At 
11 55, the loop was again constricted and loosened at 12 20 p m with a gradual 
but definite fall of pressure to 140 mm At 12 42, the ligature was tightened 
agam and loosened at 1 16, following this, there was a slight and gradual fall 
of pressure to 120 mm When the loop was constricted agam at 1 30, the 
pressure continued to fall slowly At 1 45, the pressure was 100 mm The loop 
was untied at 1 50 without much effect At 2 05 p m , 10 mg of histamine 
was injected with an immediate depression of pressure to 40 mm of mercury, 
death followed 

Summary — Strangulation obstruction was established at operation Twenty- 
two minutes later, the constriction was released without a fall in pressure The 
ligature was tightened agam and loosened after twenty-five mmutes, with a 
definite fall in pressure An injection of only 10 mg of histamine mto a mesen- 
teric vein killed this dog after the ligature had been alternately tightened and 
loosened over a period of two hours and forty-five minutes 

Experiment 17 (dog 87) — Dec 28, 1926 Strangulation obstruction was 

established A tracing was started at 2 35 p m , the arterial pressure being 
180 mm of mercury The abdomen was opened at 2 40 At 2 55, the blood 

pressure was 144 mm At 3 00, the loop of the ileum and its mesentery, about 

3 feet in length, were ligated with a gauze tie At 3 25, the arterial 
pressure was 164 mm At 3 30, the constriction about the bowel and the mesentery 
was released without causing any change The blood pressure was 160 mm of 
mercury At 3 40 another loop of the ileum near the cecum, also about 3 
feet m length, and its mesentery, were constricted with a gauze tie The ligature 
was released at 4 o’clock, and a slow fall m pressure to 120 mm occurred At 

4 35 the loop was agam constricted The blood pressure was 130 mm of mer- 
cury at 4 55 At 5, the ligature was loosened, this was followed by a slow fall 
of pressure to 118 mm At 5 05, 5 cc of mtestinal contents was aspirated from 
this loop and injected mto a mesenteric vein, causing a fall in blood pressure to 
78 mm At 5 15, another such injection was made The dog died at 5 30 

Summary — Repeated constriction and release of strangulation was accom- 
panied by a slow but gradual fall of arterial pressure 

Experiment 18 (dog 88) — Dec 29, 1926 Strangulated obstruction of about 

5 feet (152 cm ) of midileum was established at 11 40 a m by placing a tight 
gauze tie about the bowel and the mesentery under aseptic technic The dog was 
allowed to recover from the anesthesia A tracing was started at 1 45 p m under 
ether anesthesia. The blood pressure was 176 mm of mercury The abdomen 
was opened at 1 50 and a slight but sharp fall m pressure followed At 1 55 
the pressure was 144 mm , at 2 it had risen to 160 mm At 2 05, the strangulated 
loop was delivered with a shap fall to 124 mm of mercury At 2 10, the blood 
pressure had risen to 150 mm The bowel was a blackish-blue and indurated to 
touch The ligature constricting the bowel and the mesentery was loosened with 
an almost immediate fall in blood pressure to 110 mm of mercury At 2 20, 
the ether anesthesia was light, a short convulsive seizure occurred, during 
which the blood pressure rose to 130 mm of mercury, this was followed by 
a sharp decline to 84 mm of mercury, above which the pressure never rose 
again At 2 35, the arterial pressure was 80 mm and at 2 40, the systolic 
pressure was 40 mm At 2 47, the blood pressure was 56 mm , at 3 and 
at 3 09, 62 mm The ligature was agam tightened about the loop, this 
was followed by a slight but transient rise in pressure at 3 15 to 76 mm 
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l'ig 28 —Higher magnification of figure 27 to show and compare the con- 
stituents of the large tumor mass, the small nodule of hyperplastic tissue and the 
compressed normal tin roid parenchyma It is obvious that the main tumor 
mass in this specimen was without function, as there is nothing but inert material 
constituting this tumor and that the actne portion of the gland and that region 
responsible for the hyperactivity of the thyroid is located m the upper portion or 
in the region showing the hypertrophy and hyperplasia The sharp localization of 
this hyperactive tissue in the otherwise normal parenchyma is striking The mam 
tumor mass does not suggest a neoplasm, but on the other hand atrophic degen- 
erated parenchyma resulting from previous hyperinvolution and probably involu- 
tion of a once hyperactive parenchyma It is, of course, plain that enucleation 
of this inert mass would not have cured the patient and that this tumor per se 
probably played no role in the production of the clinical syndrome but was a 
coal of a fire that has burned, or an area of e\treme hyperinvolution Reduced 
from an enlargement to four times the normal size 
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that a damaged mucosa would be more permeable than the normal one 
to absorption from the lumen of the bowel In these experiments, 
however, it would appear that autolysis of the wall of the bowel rather 
than an increased absorption from the lumen occasioned the depression 
of blood pressure 

Meakms and Harmgton 11 damaged the mucous membrane of the 
intestine by tymg off the arterial supply of the part under investigation 
and then injected histamine When the blood supply was arrested in 
this manner for from five to fifteen minutes and histamine was placed in 
the bowel, a marked primary fall was observed, but there was not a 
tendency toward a gradual and continued decline This occurrence, 
the authors felt, indicated that the absorption of histamine took place 
rapidly and then almost ceased Our observations would indicate that 
it was injury to the mucosa itself rather than absorption from the lumen 
that brought about the fall in pressure We do not, of course, deny 
that absorption is not increased over that from the normal bowel or the 
segmentally obstructed bowel As previously indicated this was our 
assumption, but the fall in pressure in the irrigated strangulated loop 
and the failure of the injected histamine to accelerate the drop in pres- 
sure would not support such a contention 

In the strangulations of short duration, only transient and slight 
reductions m blood pressure were observed when the constriction was 
released In some instances, a fall in the pressure was not obtained 
In the strangulations established a few hours previously, the fall m 
pressure was constant when the strangulation was released In one 
animal (experiment 23, fig 8), the blood pressure gradually declined, 
and the dog died as a result of this alone, although the pressure had 
been good before the constriction was released In a few animals with 
strangulation obstruction, the pressure was low when the tracings were 
begun In these animals it would appear that the visceral peritoneum 
of the strangulated intestine had become permeable to the toxic sub- 
stance liberated by the damaged mucous membrane, and that absorption 
was occurring through the peritoneal cavity For how otherwise could 
absorption occur with the lymphatics and mesenteric vessels obstructed ? 

It v. ould also appear that when the blood supply to a segment of the 
bowel is disturbed by increasing the tension within the lumen a similar 
fall m pressure should be noted Van Zwalenburg 17 has examined 
vessels of the intestinal wall with a cystoscope in the lumen of the bowel 
and has found that states of venous and arterial anemia may be pro- 
duced by increasing the distention in the loop The distention ulcer, 
however, observed so frequently on the antimesenteric border of the 

17 Van Zualenburg, C Strangulation Resulting from Distention of Hol- 
low Viscera, Ann Surg 46 780 1S07 



LZ61 (6 M n f) £9 Z uuan ‘-wnsMJcy- r Z 

IZ61 ( <l*»f ) 

Stl SI Sjn s l P J V ‘ 3 U!dS 1° snuqjjy Diqdoj}j 3 d<H a f ‘uiUEr) 9 £ 
ZZ6I (82 Xb K) c£6 I f K l«a PJBuiSdjj ‘jamjt cj 
LZ6\ (p 3tm f) S'll-I ? 33n ^l I d ‘uiurefireg j-Z 

[C0IU3D sip jo ssssssojd ssjsvsuejj sip no psjou sguiusqonp snotJBV 

paquDSap jspssjjoj — om^spsuuoj 0l H 1° SW'IW 

sijuqjJB oiqdojjJsdCq jo jusuidopAsp 
sip joj sjqisuodssj Suisq £mfui jo juspooE sjSuis (ire jo XjqiqBqojduu 
snoiAqo sip jno psjuiod sjj ApvpBAJssuos psjssjj ptre psjspisuos 
sq p[noqs uopipuos sip ‘sjusijBd sqj jo AjuofBui sip ui stuojdinXs aub 
\ q psiuBduiossBun ‘suids sip jo spuqjjB siqdojjjsd^q jo 'usm in Xquis 
-sdss ‘sgu jo sjbs.C qc puoCsq suosjsd ui ssuspioui qSiq sip jo aisia ui 

}tnp psjBJS sjq SSUSSSSUSS JO SSSUSpiAS sip ospj PUB SpBUI sq UBS BIUUBJJ 
stuojqs jo uopdumssB sip qstqM ui ‘Ajissqo sb qsns 'jojsbj sijEumBJj 
B JO SSUSSSJd sip ‘ ojs ‘spsuoj psjssjui ‘qjssj pssssssqu SB ipns ‘SJOJSEJ 
sigojoijs sjqissod sip psssnssq) utajbq usui sip jo juss asd ^g ui puu 
usuioav sip jo juss asd op ui punoj sbav J( suids sip jo sputpiB oiqdoaj 
-jsdXq jujuspisut,, sb psjBuSissp uiajbq JBq^Y iZ6l Surjup sjsjsju 
puB jsppBjq ‘SASupxq sip jo uoijbuiuibxs oiSojousSjusoj oj psjosfqns 
sjsav ‘sjspjosip ajbuuu pspsdsns jo ssnBssq jnq spnq sip ui sraojduiXs 
jo juiB[duios jnoqjuv ‘oqAV ‘sSb jo sjbsX 3JOUI sjuspBd 060‘£ 

jo ssuss b ui suids sqj jo spuipjB siqdojjjsdCq jo souspisui sqj jo uop 

-BglJSSAUI UB SpBlU oz UIAIE0 Sl]Ul[)jy 3n[(fOJJ tocffijj j.0 OOUSpiOUl 

u JOJSBJ SAPBSUBS B SB SSSUOq 

dutBp jo Ajosqj sqj ui Suiqjou si sasqx,, sguqpAvp dump jo ssusnqu.. 
sijX 9 ssuBjjoduu jssjqgqs sip jo psoui jb ‘si uoiSbjuo^ uoi2bjuos 
jo sousnqut sqx c Bsaoqs jusAsad jou ssop spsuoj sqj jo jbaouisj 
sqX sjusijBd sqj jo juss jsd £g oj c/ iuojj ui punoj sjsav sjBOjqj pssBS 
-siQ (uiojssjpsuoj pun ssBssip jbjjisuoj jo ssusiqjui sqx f padusss 
spoqss pissds ui pssBjd puB {j uinjBJjs oijBumsqj,, sip ui ssiuoq uiojj 
usqBj sjsav oqAV usjppip ssoqj sb ‘jojobj saijesubs sqj si jooips sqj treqj 
jsqjBJ siuoq sqj, jusiuuojiaus poqss jo ssusnput sqj, c ssusnpui 
ou jo si itjipsjsq jBqj pssjgE sbav jj Xppsasq jo ssusnqui sqx Z 
jssjood sqj jo Xjubsssssu jou jnq ‘jood sqj jo ssBssip b si ji jBqj pssjgB 
vsqx sujbjs ]Bisos jo ssusnpuj j sjojsbj sigojops pssoddns xis jo 
ssuBjjoduu sqj oj pjugsj ui suoisnpuos guuvoqoj sqj Avsjp pue ‘spuqjJB 
uo psunop qDJBSSsjq jBoipsj\[ sqj jo ssoqj pire uoijBisossy jBsipsj^ 
qsijug sqj jo sjjodsj sqj ussApsq uosuBdiuos b spBiu S= JSIPJX 

iCjJSAOd Sip JO ssjgsp Sip OJ UOIJBpj 
JSSJip UI SI SSBSSip sip jo ssnspiom Sip JBqj puB sjdosd jood JO SSBSSip B 
si ji jsqj pspnpuoo fz uturEfusg; ‘uopuoq; ui usjp|up ui jsasj opBinnsqj 
JO ssuspisui sqj jo .Cpnjs jbdijsijbjs b rnoj^q — msijvunm^ djuiaanf 

suiojduuCs sqj jo uopbj 

-oqsuiB ub Cq psruBdiuossB sbav siqx psjou sbav uisqoqBjsiu sjqBjs sjom 

B puB SJBJ JBIUJOU Sip OJ UJUJSJ B ‘psSBSJOUI SBAV JSBJJXS piOJiCqj JO SSOp 


-UJHDUnS do Sd/UHDdV 


OZII 



WANGENSTEEN-LOUCKS— INTESTINAL OBSTRUCTION 1111 


dog with an obstructed intestinal loop (both ends turned m) and m the 
patient with strangulation obstruction, is rarely seen m the patient with 
simple intestinal obstruction We have never seen it in a large num- 
ber of dogs in which simple obstruction of the gut has been established 
The damage to the wall of the bowel in simple obstruction m which the 
intralumen tension is increased rarely approximates that observed m 
strangulation obstruction 

CONCLUSIONS 

1 Absorption of histamine from the normal small intestine (duo- 
denal and ileum, of the dog and in simple obstruction of the small intes- 
tine of two days’ standing cannot be detected by the physiologic test 
for histamine 

2 In strangulation obstruction, a great fall in arterial blood pressure 
occurs following the release of the strangulating mechanism 

3 The autolysis of intestinal mucosa deprived of its blood suppl> 
is rapid and is accompamed by the liberation of a toxic substance that 
gives an effect like that of histamine 

4 The absorption of histamine from the lumen of a strangulated 
segment that is still viable does not appear to be great 
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THIRTY-FIFTH REPORT OF PROGRESS IN 
ORTHOPEDIC SURGERY * 

PHILIP D WILSON, MD 
LLOYD T BROWN, 1ID 
M N SAIITH-PETERSEN, .AID 
AIURRAY S DANFORTH, AID 

AND 

RALPH K GHORAILEY, AID 

BOSTON' 

HERAUN C BUCHOLZ, AID 

HALLE, GERMANY 
\ND 

ARTHUR VAN DESSEL, AID 

ANTWERP, BELGIUM 
CONGENITAL DEFORMITIES 

Congenital Dislocation of Knee — Spiers 1 reported four cases of 
congenital luxation of the knee Of these, three were cases of double 
luxation and one of single luxation In all cases the tibia and fibula 
were displaced forward, upward, and laterally Only the patient with 
the single dislocation was treated by the author Manipulative reduction 
was performed under an anesthetic and the deformity corrected, the 
knee being immobilized in plaster in a position of from 35 to 40 degrees 
flexion Satisfactory progress was reported at the end of six weeks, 
when the patient was last observed 

Congenital Torticollis — From a study of thirty-seven patients with 
wry neck observed at Spitzy’s Clinic in Vienna during the last two 
\ears, Aberle 2 has drawn the following conclusions Congenital wry 
neck is to be considered as “vitium primae formatioms ” It is found in 
association with other congenital deformities and may be present in 
several members of the same family The patients may be classified in 
three groups ( 1 ) patients with oblique posture of the head and asym- 
metry but without discorerable changes in the sternomastoid muscle, 
(2) patients with marked changes in one of the sternomastoid muscles, 
but without evidence that the muscle was injured at birth, and (3) 
patients with injury of one of the sternomastoid muscles superimposed 
on a prenatal degeneration of the muscle The author agrees that an 

•* This Report of Progress is based on a review of 196 articles selected from 
429 utles dealing with orthopedic surgerv appearing m medical literature between 
Juh 2, 1027, and Sept 24, 1927 Onh those papers which seem to represent 
progress have been selected for note and comment 

1 Spxrs H W J Bone R Joint Surg 9 469 (JuK) 1927 

2 Mxrle \V Ztschr f orthop Chir 49 27 1927 
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injury to a normal stemomastoid muscle may be followed by the forma- 
tion of an hematoma, but expressed the opimon that this heals in a short 
time and is not necessarily followed by wry neck The asymmetry of 
the head and face associated with congenital wry neck is not hemi- 
atrophy but the general reaction of the bone to pressure, with resulting 
hindrance of growth The asymmetrical development tends to increase 
but may be arrested by early operative correction of the deformity 

[Ed Note — Aberle’s theory that injury of the stemomastoid 
muscle, sustained at birth, is not sufficient to account for congenital 
torticollis is interesting, but the evidence he has adduced is insufficient 
to prove his contention ] 

Congenital Radio-Ulnar Synostosis — Pepi 3 wrote on the subject ot 
congemtal radio-ulnar synostosis at the upper ends of the radius and 
ulna, and expressed the belief that the best method of restoring pronation 
and supination is the operation described by Galeazzi This consists of a 
transverse osteotomy of the radius at a level a little above the insertion 
oi the pronator radii teres, with the removal of a section of the bone, and 
the production of a pseudarthrosis at this point 

[Ed Note — Authors who have made a study of congenital radio- 
ulnar synostosis have stated that excision of the head and neck of the 
radius usually fails to restore the rotaiy movements of the forearm 
The synostosis usually recurs Galeazzi s operation has advantages m 
this respect, as it is performed at a distance irom the synostosis ] 

ENDOCRINE DISORDERS -VXD TIIER \PY 

Acromegaly — In the annual oration delivered before the London 
Medical Societ} , Cushing 4 summarized the present knowledge of the 
function of the hypophysis H M Evans is credited with the discover} 
that anterior lobe extracts would stimulate growth It is difficult to 
obtain an active extract, and great aariation is found in the commercial 
products Experiments with the extracts have not produced acromegalv, 
but gigantism Gigantism is probably the result of a process which has, 
started before the epiphyses have become ossified, whereas acromegah 
is an expression ot the same influence acting alter epiphysial growth 
has ceased Cushing classified the pituitan s\ ndromes as follow s 

A Vpituitarism Absolute prnation ot h\poph\sis probably leads 
thiough cachexia to death 

B H\ popituitansm 1 Anterior lobe deficiency due to ischemic 
necrosis (Simmond’s disease) Simmonds reported thirteen cases oi 
destruction partial or complete, of the anterior lobe, m mv by septic 
infarcts The counterpart ot dwarfed animals thus exists in the dwarfed 
persons and results from disturbance of hxpoplnsis in earh hie 

3 Pepi, C Pohclimco 34 205 ( '\Ta> 15) 1927 

4 Cushing, Har\c\ Bnt M J 2 1 fjuh 2) 1927 
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2 Deficiency syndromes due to compression of parahypophyseal tumors 
(Frohlich’s disease) This syndrome is less cleancut than Simmond’s 
disease, because of the different parts of the gland and of the adjacent 
structures that may be involved, particularly the hypothalamus The 
patients are mentally alert, but show extreme degrees of adiposity or 
emaciation, polyuria or the reverse, dwarfism, sexual infantilism, or 
premature physical senility Cushing has encountered in all, eight} -one 
verified examples of these parahypophyseal tumors 3 H} popituitary 
states associated with chromophobe adenomas Of all pituitary syn- 
dromes these are most often encountered Cushing had 1SS in his 
series They occur almost exclusively in adult life The disorder is 
common, as common, in all probability, as goiter One cannot diagnose 
this condition without definite local evidences of the growth Changes 
almost always occur in adult life and are limited to the tendency to 
adiposity, loss of hair, sexual dystrophy, etc It is not unusual for this 
condition to be treated as myxedema Ordinarily the sella is greatly 
distended 

C Dyspituitarism This is a mixed group of syndromes in which 
hyperpituitary symptoms have been superseded by the reverse state 

D Hyperpituitarism 1 Gigantism — Gigantism is due to chromo- 
phile adenomas originating in preadolescence Cushing has seen sixty- 
five patients with such tumors They are much oftener found in adults, 
hence acromegaly is much commoner 2 Acromegaly — aaomophia 
adenomas of adult life Acromegaly calls attention to itself before the 
adenoma has reached the tumefaction stage Cushing feels justified, in 
view of the low mortality (41 per cent), in attacking the tumors early 
while the sella was still small He noted as postoperative results (1) 
loss in weight, (2) lowered metabolic rate, and (3) relative intolerance 
to carbohydrates By partial hypophysectomy the intolerance may be 
reduced and existent glycosuria checked Complete extirpation is to be 
avoided lest diabetes insipidus, excessive adiposity, and even a fatal 
cachexia supervene Only when substitution therapy has been made 
practical will this risk be overcome 

Davidoft and Cushing 5 stated their belief that acromegaly represents 
a state of hyperpituitarism of the acidophil cells of the pars anterior 
They consider that there are ample reasons in support of the view that 
the meliturias which occur in 25 per cent of all cases of acromegaly are 
primarily hypophyseal, even though the pancreatic islets play a secondary 
role in their production 

In seven patients with acromegaly (four women and three men), 
Castex and Schtemgart 0 found the basal metabolism increased in three 

5 Davidoft, L M , and Cushing, Harvej Studies in Acromegal>, Arch Int 
Med 39 751 (June) 1927 

6 Castex, M R , and Schtemgart, M Ret Soc. de nied mt y tisioi 3 66, 

1927 
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and normal in four The largest increase was 31 per cent They con- 
cluded from their studies that simple acromegaly without change in the 
tubers or in the posterior lobe of the pituitary causes an increase in 
metabolism The complicated type of acromegaly does not produce this 
effect 

Parathyroid Hormone and Calcification of Fracture Callus — Lehman 
and Cole 7 conducted some experiments on animals to determine the 
effect of injections of parathyroid extract on the calcification of fracture 
callus A prion they did not believe that the extract would hasten or 
aid in inducing the deposit of callus, because its action is to mobilize the 
fixed calcium m the body, and as Hunter and Aub have shown, the 
excess of calcium m the blood serum of patients who have had para- 
thyroid extract comes largely from the bones The results of the experi- 
ments show that parathyroid extract does not hasten the calcification of 
fracture callus The only effect noted in rats is a tendency to delay 
the process 

On the other hand, Hueper 8 9 performed some experiments which 
led him to draw the opposite conclusion He stated that repeated 
injections of parathyroid extract apparently stimulate the production 
and calcification of osteal tissue However, the extract cannot be used 
without danger, as evidenced by the finding of areas of necrosis in the 
myocardium and the cortex of the suprarenal gland in animals which 
have received repeated injections of it 

[Ed Note — The work of Hunter and Aub clearly demonstrates 
that continued administration of parathyroid extract causes increased 
elimination of calcium from the body and in time leads to decalcification 
of the bones ] 

DEVELOPMENTAL DISEASES 

Osteochondritis Ischiopubica — Attention has been called by 
Wuelfing 0 to a condition which he has named osteochondritis ischio- 
pubica The clinical picture resembles that of hip disease, although the 
symptoms are less severe The condition consists of a disturbance of 
the ossification of the cartilage at the point of junction of the ischium 
and pubis in the acetabulum An appearance of haziness and globular 
thickening develops According to the author, the condition should be 
suspected when a patient complains of an indistinct disturbance ot the 
gait, though on roentgen-ray examination the femoral head and the 
hip joint appear normal 

7 Lehman, E P, and Cole, W H Parath>roid Hormone and Calcincution 
of Fracture Callus, J A M A 89 587 (Aug 30) 1927 

8 Hueper, W Effect of Repeated Injections oi Paratlnroid Extraction on 
Calcification of Osteoid Tissues, Arch Path 3 1002 (June) 1927 

9 Wuelfing, M Deutsche Ztsclir f Chir 199 413 1926 
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Osgood-Schlatter’s Disease m Adults — Opposing the opinion of 
other authors, Brandes 10 stated that Osgood-Schlatter’s disease of the 
tibia! tubercle occurs not only in young growing persons, but also in 
adults He cited as an example the case of a man, aged 48, who showed 
the characteristic clinical signs and typical roentgenologic appearance 
ihe symptoms dated from a strain received during the war The 
examination showed that the apophyseal lines of the tibial tubercles of 
both knees had failed to ossify during the years of growth and had 
persisted as points of reduced resistance to strain Brandes stated that 
he has seen a number of examples of the same condition in young adults 
of about 20 years In the patients with only mild symptoms he usually 
found conservative treatment sufficient, but when the condition was 
persistent he employed operative treatment The operation consisted m 
splitting the patellar tendon, exposing the tubercle, and removing the 
affected area with the curet 

[Ed Note — While symptoms may not arise until adult life, we do 
not believe that Brandes meant to infer that the condition originates then 
The main fact is that Osgood-Schlatter’s disease may go on in youth to 
complete failure of union between the apophysis of the tubercle and the 
tibia, and that the fibrous connection may yield to strain m later years 
One of us has encountered this condition in young adults, and at opera- 
tion found the tubercle entirely loose Removal relieved the symptoms ] 
Vertebral Epiphysitis — Zur Verth 11 has encountered in children a 
developmental disease of the spine that evidently corresponds to what 
other authors have described as vertebral osteochondritis He found the 
condition limited to a single vertebra In the early stage there is an 
appearance of marked atrophy of the vertebral body, with an irregular 
zone m the middle In the later stage the body appears to dimmish to a 
narrow plate which represents the central dense zone, while the adjacent 
areas disappear The symptoms may resemble those of Pott’s disease, 
but the author felt that he could exclude the possibility of tuberculosis, 
typhoid fever, syphilis, or trauma He considers the condition to be 
related to Koehler’s disease of the scaphoid and to other similar diseases, 
and proposes the name “vertebra plana ” 

Clinical Importance of the Os Tibiale Externum or Accessory Tarsal 
Scaphoid — Calling attention to the clinical importance of the os tibiale 
externum or accessory scaphoid, Sever 13 stated that this condition mar 
be of medicolegal significance, especially following trauma, because of 
the possibility of its being mistaken for a fracture It is generally 
associated with badly pronated and relaxed feet which are particularly 

10 Brandes, M Munchen med Wchnschr 74 1830, 1927 

11 Zur Verth Ztschr f orthop Chir 48 70, 1927 

12 Se\er, J W Clinical Importance of Os Tibiale Externum or Accessory 
Tarsal Scaphoid, JAMA 89 359 (July 30) 1927 
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resistant to corrective treatment He has reached the point of view that 
in such cases when the feet are persistently painful, operative treatment 
is necessary The operation consists of an arthrodesis of the astragalo- 
scaphoid joint, with removal of the accessory scaphoid and shortening 
of the tendon of the tibialis posterior muscle 

NUTRITIONAL DISEASES 

The chemical changes found in rickets have been discussed by 
Gamble , 13 who pomted out that the disease depends on a reduction, not 
only of the calcium m the blood plasma, but also of phosphorus Since 
the calcium content is nearly stationary in ordinary rickets, the measure- 
ment of the phosphorus content of the blood plasma gives the degree of 
rickets In tetany the blood calcium is materially lowered Ihe dietary 
studies have shown that an unknown substance “D” is necessary to keep 
the calcium and phosphorus balance up to normal The =ame effect i- 
produced by sunlight This substance “D” is present in abundance in 
ccd liver od He pomted out that from a practical point of * le y th' 
important result of the recent studies of rickets has been the retircow y 
or the curathe action of cgc h *er oil and Sunlight 
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Brockman 16 also reported his observations on three patients with the 
same condition There was the same association of late developing bone 
deformities with chronic nephritis He was able to obtain at autopsy a 
tibia and fibula from one of the patients for pathologic examination 
The chief descriptive points obtained from this study are as follows 
1 The shafts of the bones m renal rickets are straight, and the deformi- 
ties are due to separation and displacement of the epiphyses (It is not 
desirable to correct the deformities because of the danger of uremia 
and the tendency to recurrence ) 2 The red marrow is replaced by fat 
marrow 3 There is little bone formation 4 Active bone absorption 
by osteoclasts takes place in the neighborhood of the growth disks and 
also of the shaft 5 The absorbed bone is replaced by fibrous tissue 
6 The walls of the arteries in the medulla are thickened 7 An increase 
in the number of capillaries is observed in the region of the growth disk 

Osteitis Deformans — Van Hazet and Andrews 17 made a study of 
osteitis deformans, or Paget’s disease, with careful chemical and 
laboratory examinations of a group of patients They recited briefly 
the history of the disease and the various theories concerning its etiology 
Their own studies yielded the following results 1 Chemical analysis 
of the blood and excreta showed that there was calcium retention 
despite a fall in the blood calcium 2 An unusually rapid rise in the 
rate of absorption of sugar was noted 3 The administration of 
epinephrine hydrochloride caused a decrease in the blood calcium There 
was also a quick response of the blood pressure and a rapid return to 
normal From this fact they concluded that in Paget's disease there is a 
polyglandular disturbance of internal secretion resembling parathyroid 
disturbance They explained the pathologic picture as an increase in 
the permeability of the tissues entailing an inability of the osseous struc- 
ture to retain calcium and the entire condition as due to a hypersecretion 
of the parathyroid gland 

ANATOMIC STUDIES 

SymmeUy of the Bones in Fetal Life — Koenig and Kornfeld 13 
examined and measured the length of the bones in forty-two embryos 
and infants, and found that asymmetrical development of the bones, 
especially m respect to length, is common in fetal life, but generally dis- 
appears before or shortly after birth The left clavicle and the left 
scapula are generally longer than the right clavicle and right scapula 
The upper ribs on the left side also are usually longer The relations 
between the length of the long bones of one extremity and of the bones 
of the leg to the bones of the arm change constantly during fetal life 

16 Brockman, E P Brit J Surg 14 634 (April) 1927 

17 Van Hazet, Willard, and Andrews, Edmund Surg Gynec Obst 45 54 
(July) 1927 

IS Koenig, K, and Kornfeld, W Ztschr f d ges Anat 82 657, 1927 
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op suosjad ai;dajida asnuoaq ‘oSipaA jbjub puB Xsdajida uaaA\;aq diqsuoi; 
-Bjaj ajqissod Xub aq ;ou pjnoa ajaq; ;uq; paurejuiBiu ajaiuaj/\[ u uoi;sa§ 
-uoo jBjqajaa aiu; o; uot;ua;;B aq; auyuoa puB Xsdajida a;BjBdas o; ja;;aq 
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8611 


AXHDXnS JO S3/1IHDHF 



WILSON ET AL— ORTHOPEDIC SbRGERY 


1119 


Mechanics of the Patella — An investigation of the mechanics of the 
patella was reported by Moloney 19 He reached the following conclu- 
sions The patella is not a lever, and the femoral condyles do not con- 
stitute an efficient inclined plane The patella owes its efficiency to the 
fact that it increases the distance between the axis of rotation of the 
tibia and the line of direction of the force that pulls on the tibial tubercle 
by means of the patellar ligament 

Metatarsus Atavicus — Under the term “metatarsus atavicus” 
Morton 20 descnbed the condition in which the first metatarsal bone is 
shorter than the second The symptoms simulate those of other metatar- 
sal disorders The diagnosis depends on the roentgenologic examination 

CHRONIC ARTHRITIS 

Sulphur Metabolism — Cawadias 21 made a study of the sulphur 
balance in persons with arthritis deformans, employing a method 
originated by himself The study included observations on thiopex) 
(that special metabolic function of the organism through which the 
sulphur equilibrium is maintained), sulphur oxidation, and sulphur 
conjugation He found a deficient thiopexy and increase m sulphur 
catabolism Sulphur oxidation was not disturbed and sulphur con- 
jugation, in some cases, was increased He concluded that colloidal 
sulphur treatment may be of use in certain patients with arthritis 

Gastric Function — Miller and Smith 22 made an investigation of 
gastric function by means of the test meal in a group of 250 patients 
with different types of chronic arthritis They found that the incidence 
of achlorhydria and hypochlorhydria in chronic arthritis was five times 
as great in their group of patients as in normal subjects Streptococci 
were isolated in 92 per cent of fecal cultures Both obsenations, while 
abnormal, do not differ from those encountered in a wide \anety of other 
diseases, and, therefore, the authors concluded that these are not primary 
etiologic factors, but that achlorhydria maj allow more read) multiplica- 
tion of bacteria in the bowel and maj be an accesson factor 

Basal Metabolism — A careful stud) of the basal metabolism in 200 
patients with chronic arthritis was made b\ Swann and Spear 23 The 
patients were divided according to the classification of Goldthuait, 
Painter, and Osgood They found that age, duration ot disease, and 
activity of the disease do not have an) effect on the metabolic rate In 
the atrophic and h)pertropluc tvpes the tendenc) has been toward a 
minus rate In some of the patients, treatment b\ tin roid extract was 
attended by an immediate further drop in the metabolic rate \s the 

19 Molonej, J C J Bone & Joint Surg 9 476 (Juh) 1927 

20 Morton, D J J Bone S. Joint Surg 9 531 (Juh) 1927 

21 Cawadias, A P Lancet! 1283 (June IS) 1927 

22 Mtlkr, S , and Smith, T B Quart J Med 20 271 ( -April) 1927 

23 Swaim, L. T, and Spear, L M Boaton M A S I 197 350 (Sept 1) 
1927 
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SJ s srr “ of «- — 

tH.it characteristic of a lobule of h * i & " 3S SVm ar ln a]1 details to 
exophthalmic gorter (fig s 12, 13, 

lie microscopic appearance of lustolog.c i egression and disinte- 



Fig 30 — Section of tissue from tumor and contiguous tissue shown in figure 
26 In lower half of section can be seen the typical microscopic pattern of 
hypertrophy and hyperplasia This tissue came from the tumor side The 
apparent capsule consists of compressed interlobular and intralobular septums 
between which atrophic acini can be observed In the upper portion of the section 
normal thyroid tissue can be seen Reduced from a magnification of X 56 


gration with cyst formation noted toward the center of the areas was 
characteristic in every respect of the involutional changes observed and 
described as occurring throughout the gland as a whole following arti- 
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national Congress of Otology in 1922, this theory was supported by 
Nylen (Stockholm) and Quix (Utrecht) In refutation of this assump- 
tion it is only necessary to say that Meniere’s disease is never seen when 
the intracranial pressure is really increased as in tumors of the posterior 
cranial fossa An increase of pressure around one auditory ner\e, aside 
from being pure conjecture, is impossible because the cisterna lateralis 
which surrounds the auditory nerve is freely open in three directions In 
none of my operative series was there the slightest evidence of increased 
intracranial pressure, either local or general 

REPORT OF CASES 

Case 1 — History — A well nourished man, aged 53, was referred by Dr G H 
Barksdale, of Charleston, W Va , in September, 1924, because of vertigo, 
nausea, vomiting and buzzing in the left ear The symptom of the onset was 
a unilateral buzzing in the ear which began two and one-half years pre- 
viously Impairment in hearing was noticed at the same time and had pro- 
gressed gradually Two months before examination, a headache began in 
the morning, later in the day, the patient became ver> dizzy He went to 
bed, but the vertigo continued throughout the day There were severe nausea 
and persistent vomiting Everything seemed to move to the left He said 
that he believed he would have fallen to the left if he had not gone to bed 
Other attacks occurred but they did not last longer than a day Three days 
before admission he had the most severe attack which wakened him out of a 
sound sleep He saw objects moving to the left, and was greatly nauseated 
for five hours Numerous attempts to vomit were ineffectual A friend who 
saw him in this attack said that the temperature 'was 97 F and the pulse rate, 60 
For the past few months he had had a little headache over the occiput The 
headaches were never severe, but were much worse during the attacks Ringing 
in the left ear had been present since the onset of the condition It was more 
intense during an attack There had never been infection of the middle ear 
or mastoid 

Neurologic and Physical Examination — With the exception of a questionable 
positive Romberg test (with tendency to fall to the left) and the disturbance 
referable to the eighth nerve, the results of the neurologic examination were 
negative The patient had a bradycardia (60) during an attack The Wasser- 
mann reaction of blood was negative According to the tests the hearing in the 
left ear was moderately impaired, a watch tick was not audible C 64 was not 
heard in the left ear , C 128 was heard only one fourth of normal time C 1024 and 
C 2048 were not greatly changed Bone conduction was greater than air 
conduction 

Vestibular tests showed that spontaneous nystagmus was not present There 
was a normal response to caloric stimulation of both ears, but the left car 
(affected side) was more quickly induced than the right 

Opt.ration — The left eighth nerve was divided mtracramall} under local 
anesthesia The patient did not experience anj sensation when the auditor} 
nerve was dissected and divided The postoperative course was unevcntiul 

Three and a half vears after the operation, the patient was in perfect health 
and has been activel} at work for the past three jears He has never bad 
the slightest suggestion ot an attack since the operation 
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Case 2 — History — A well nourished woman, aged 54 was rcterred to me b\ 
Dr Julian Chisolm, on Xov 10, 1924 For three or four vcars the. patient had 
had occasional attacks of dizziness and vomiting At first thej were not $e\erc 
One jear before admission, she had a severe attack associated with ringing m the 
left ear and some impairment of hearing in the lett ear She was conlmed to bed 
for four dajs and found that she was much more comiortable when l>ing on the 
left side Two months later, an even more severe attack prostrated her It was 
like the preceding one, except that there was pain m the left occipital region and 
occasional tingling and numbness of both hands There were also zigzag dashes 
of light For the past three months before consulting me there had been a con- 
stant tinnitus in the left ear, some unsteadiness of gait and a constant dull ache 
m the region of the left mastoid There was no historv of otitis media 
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Fig 1 — Operative approach to region oi the eighth nerve The nerve e m le 
divided either with a blade at right angles to a long shut or wit!) i -mull pur 
ot scissors 
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the eyes, this sensation has been present tor more than twenty -five years Some- 
times there is a little dizziness with the flashes of light (migraine?) 

Case 3 —History —An undernourished woman, aged 55, was reterred by 
Dr Barker on Jan 11, 1927, because of Meniere’s disease She was exhausted 
from prolonged vomiting Her skin was sallow and pale Eighteen months before, 
she was suddenly seized with dizziness, nausea and \omitmg The attack lasted 
all night The vomiting was described as projectile She did not have any fewer, 
chills or pain She had never been well since the onset of the condition Six 
w r eeks later, she had another attack precisely like the first 

The interval between attacks gradually lessened, until the patient was admitted 
to the hospital Each attack lasted one or two days Only hypodermic injections 
of morphine gave any relief Six months before coming to the hospital, siie had 
a prolonged attack during which she did not take food for the weeks A diagnosis 
of gallstones had been made in her home town, and the gallbladder lnd been 
drained Gallstones had not been present The appendix had also been removed 
at the operation Her attacks of dizziness, nausea and vomiting persisted as 
before, though possibly with some moderation Fi\e weeks before admission her 
most sev ere attack began and still persisted Since the attack began, she had had 
scarcely any food She said she felt as it she were going round, first one way, 
then another The attacks were not brought on by change of position, but during 
an attack she could not lie on either side Sudden mo\ements of the head then 
intensified the attack There had been a gradually progressive loss of hearing m 
the right ear since the onset of the present illness At the time of consultation, 
she could hear but little on the right side There was also a continual ringing in 
this ear which became much worse during attacks Recently, there had been 
some ringing in the left ear An occasional slight pam was experienced in the 
right ear There had never been an infection of either ear or mastoid Nothing 
in her past history appeared to have any bearing on her condition An attack of 
rheumatism, localized to the right hip, was noted thirty -five years before During 
the menopause, tw'o or three year previously, cyanosis of the hngers had been 
noted She had always been nervous Since her trouble began (eighteen months 
before), she lost 26 pounds (11 S Kg ) 

E lamination — The patient was in Dr Barker's medical service for one month 
There w'ere few days during this time when the dizziness, nausea and vomiting 
were not present The vomiting was often projectile During most of this time 
she could retain nothing by mouth and w as giv en fluids by rectal, subcutaneous 
and intravenous methods 

Except for the disturbed functions of the eighth nerve, the results of the 
neurologic examinations w'ere entirely negatne 

Examinations of auditory and vestibular functions were made by Dr Baylor 
All tuning forks w'ere heard on the left side within normal limits On the right, 
there was marked shortening with all forks Vibrations of tuning fork C 12S 
w ere barely heard to C 2048 

Irrigation of the right ear produced a rotary nystagmus to the left, but no 
subjectn e dizziness Irrigation of the left ear caused a rotarv nystagmus to the 
right, but no subjective vertigo 

The audiometer test showed loss of hearing m the right car and of some of 
the high tones in the left ear The vestibular function was not abnormal 

The Wassermann reaction ot the blood was negative Tiie blood pressure was 
110 systolic and 70 diastolic 

Opt ration — On Jan 11, 1927, intracranial division of the right auditory nerve 
was pertormed under local anesthesia The patient was not conscious of am 
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sensation either when the auditor> nene was being liberated or when it was bung 
divided The postoperative course was uneventful 

Fourteen months after the operation, there had not been the slightest evidence 
of an attack She had regained her original weight and more and was well 
Case 4 — History — A large robust man, aged 47, was reierred in \pril, 1927 
bv Dr F C Schreiber of Washington One jear betore, the patient li3d telt 
dizzy when he awoke and raised his head He vomited, but was not nauseated 
He was bedfast for three days He felt dizzy every time he moved his head 
and vomited nearly as often It was three weeks before the dizziness entirelv dis- 
appeared Four months later, he had another attack exactl} like the first but 
this lasted onlj a week Seven months before, tinnitus and dearness developed 
in the left ear, both appeared suddenlj during an attack of dizziness and vomiting 
The attacks of dizziness were not associated with moving objects Headaches 
were not present The patient reeled and staggered when walking during an 
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Operation In March, 1927, the left acoustic nerve was divided mtracrainally 
under local anesthesia Thorough exploration of the cerebellopontile angle did 
not disclose a tumor The entire intracranial course of the eighth nerve was in 
full view Later, the symptoms did not clear up, and it was found by caloric tests 
that vestibular function was still present, though there was total deafness 
Apparently, m an effort to avoid the facial nerve, the vestibular division of the 
nerve had not been divided Two weeks later, the wound was reopened and this 
branch sectioned The facial nerve was also injured despite caution This was 
the only injury to the facial nerve in the series It was later corrected bj a 
spinofacial anastomosis 

The patient had not had attacks of dizziness and vomiting one >ear after the 
operation, but it is only fair to recall that for seven months prior to the operation 
he had had no attacks After the operation he still complained of the constant 
dizziness which he described as lightheadedness and which was also present before 
operation This steadily diminished after operation, until it was barely noticeable 
The patient insisted that this dizziness was always worse in damp weather It 
did not seem probable that it was caused by the disturbance of the eighth nene, 
tor it was unaffected by its section and seemed entirely independent of the 
attacks 

Case 5 — History — A well nourished man, aged 33, was referred to the 
hospital in June, 1927, because of dizziness Two years before, he had suddenly 
become dizzy while at work He continued at work but after an hour it was 
necessary to stop A month later, a similar attack of dizziness had occurred 
while he was at work, and it had lasted all day Nausea or vomiting were not 
associated with the attack Objects always rotated from right to left, i e, toward 
the deaf ear During an attack he could not he on the affected side, the dizziness 
was less when he was lying on the opposite side At first the attacks recurred 
about every month, but there had been one free interval of seven months During 
the past year there had rarely been an interval of longer than a week between 
attacks In an effort to obtain relief, the nasal sinuses had been operated on, and 
the gallbladder had been drained There were some left-sided headaches from 
the beginning, but they were always more intense just before an attack A year 
and a half before admission, loss of hearing was noticed in the left ear , it had 
steadily progressed Buzzing and ringing in the left ear had been present con- 
stantly for about the same length of time 

Examination— The: results of the physical and neurologic examinations were 
negative, except for tests of hearing and vestibular function The audiometer test 
showed a 58 per cent loss of hearing in the affected (left) car and 27 per cent in 
the right ear In the vestibular tests, caloric irrigations to the left ear did not give 
an) response , the> were normal to the right ear 

Operation — On June, 1927, under ether anesthesia, the left auditory nerve was 
sectioned at the internal auditory meatus The patient had an une\entful recover) 

Ten months after the operation, there were no signs of recurrence of the 
attacks There was occasional tinnitus 

Casf 6— History— \ highly nervous, well nourished woman, aged 54, was 
referred b> Dr P S Sisco of Baltimore For six years she was subject to violent 
dizz) spells which came on without warning and were accompanied by nausea 
and \omitmg The duration of the attacks varied from a lew' minutes to eight 
hours During the attack she was atraid to move, for an> change of position 
exaggerated her svmptoms Her first attack had occurred when she awoke from 
a sound sleep Objects moved from left to right, i e, avva) from the lesion Tne 
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attacks aeeragcd two or three a month Vomiting was persistent and exhausting 
There was also a distressing desire to micturate and detecate and since she Ia\ 
motionless to reduce the dizziness as much as possible she had to remain on the 
bedpan throughout the attack After a seizure she i ell asleep, and on awakening 
felt well again The attacks had greath increased in ircquencv until she had 
several each da> V gradual loss ot hearing in the Ictt ear had occurred until she 
thought she w r as totallj deaf on that side Tiie other ear had not been affected 
She said that for about a jear she staggered like a drunken person but without 
a definite tendenej to fall to either side During the past month she li id telt 
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The results of the neurologic examination were negative, with the exception of 
the changes referable to the eighth nerve 

The hearing test showed a 70 per cent loss of hearing in the left ear and 30 
per cent in the right 

The left ear did not show any response to the caloric test, the right ear was 
normal 

Operation —On Aug 16, 1927, the left eighth nerve was divided under ether 
anesthesia 

The patient left the hospital ten days later Eight months after the operation, 
she was well and had had no sign of her old attacks Only an occasional trace 
of tinnitus remained 

Case 7 —History— A woman, aged 35, was referred by Dr T P Sprunt of 
Baltimore in April, 1927, because of attacks of dizziness Ten years before a 
thyroidectomy had been performed by Professor Halsted because of marked 
symptoms of exophthalmic goiter She had never been in robust health since the 
operation, but she had continued to work steadily and had not had any serious 
illness 

She dated the onset of her condition to a sudden attack of dizziness fifteen 
months before when she was about to leave home She had a violent sensation of 
turning to the right Shortly afterward she was nauseated and vomited The 
attack wore off during the day Since then, similar attacks had occurred rather 
frequently, until she had them about every two or three weeks The dizziness 
never caused her to reel or fall, but there was the sensation that she was rotating 
to the right, l e , away from the lesion The symptoms were accentuated when 
she lay on the left side As long as she kept still and kept her eyes closed, she 
was much better Between the attacks she was free from any disturbance Since 
the beginning of her dizziness, the hearing in the left ear had been impaired This 
had been progressive Tinnitus was present almost constantly throughout her 
illness, but was worse, perhaps, at the time of the attacks Her past history did 
not shed any light on the cause of her illness She had never had otitis media 
or mastoiditis The blood pressure was 128 systolic and 82 diastolic The 
Wassermann reaction of the blood was negative. 

E lamination — The results of the physical and neurologic examinations were 
negative, with the exception of the local alteration in the function of the acoustic 
nerve 

The audiometer test showed a 56 per cent loss of hearing in the left ear , the 
right was normal The caloric tests showed a normal response in both ears 

Operation — The left auditory nerve was divided intracranially under local 
anesthesia When the acoustic nerve was being manipulated and divided, the 
patient complained of the same sensation of rotation and of nausea as during an 
attack It promptly disappeared when the nerve was severed The postoperative 
recovery was uneventful 

One year after the operation, the patient had not had any sign of her former 
attacks For several months, she had had a feeling of dizziness and uncertainty 
when walking and w r as hesitant about crossing the street This has now disap- 
peared almost entirelj The noises in the ear persist as before They have 
become less noticeable as she pajs less attention to them It is my impression 
that the tinnitus is neurogenic 

Casf 8 — History — A. w r ell nourished woman, aged 32, was referred from the 
medical dispensary Fne ■sears beiore she was suddenly seized with a severe 
attack ot dizziness accompanied by seiere nausea and vomiting She felt as 
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though she were ‘ tailing iorward or backward,” and it was necessary tor her to 
hold on to something to keep from falling The next attack occurred three weeks 
later Since then, the attacks had recurred with increasing severity and greater irt- 
qucncy, until they a\craged about two or three a week The attacks occurred 
without apparent cause and were not induced by movements ot the head or bod> , 
they often occurred when the patient w r as sitting or recumbent Objects moved 
before her but with indefinite direction, they seemed to whirl m a general con- 
fusion Three years later, she first noticed that the hearing in the lett ear was 
impaired, this progressed until she was practically deat in that ear There was 
no tinnitus Recently, there were some dull frontal headaches, but then were not 
important She said that occasionally , during the most severe attacks, she 
thought that she lost consciousness, momentarily, and that she had a tendenev 
to stagger to the right during the dizzy attacks, during the tree intervals, the 
gait was normal Later a new feature was added to the attacks, in that there was 
a ‘queer feeling” m the head just before the attack began She took this as a 
warning signal to lie down promptly There was no history of otitis media or 
mastoiditis and no known cause for her distress 

examination — The results of the physical and neurologic examination were 
negative except for the local condition 

The hearing tests showed a marked reduction of hearing tor all tones in the 
left ear Air conduction was greater than bone conduction Hearing on the right 
side was essentially normal, there was about 65 per cent loss of hearing on the 
left by the audiometer test and IS per cent on the right 

In the caloric tests, irrigation of the left (affected) e tr with lee w iter caused 
rotary nystagmus The response ot the right ear was more active 

Dr Crowe had observed this patient for more than a war, and had unde 
several audiometer examinations The tests showed a steadv increase in demies' 

Ofnrahon — The left auditory nerve was divided mtr icraniallv under ether 
anesthesia The postoperative course was uneventtu! Tour months alter the 
operation, there had been no suggestion ot an attack It is worthv ot note th it 
one year before the operation, the eighth nerve was explored anil ui inmn ilmi' 
artery lying on the nerve was “clipped” \ umi iteral decompression resulted 
Vo improvement followed 

Cvst 9 — History — A greatly undernourished wotnin aged -47, w is relerred 
hv Dr J Heyward Gibbes of Columbia, S C , oil Jan 2 l‘>28 Five w irs ben re, 
sin w is suddenlv seized with an ittack of dizziness while w dkmg she did not 
till, but probable would have done so it she hid nut sat do vn ''lie . is 
nauseated and vomited Since then similar attacks, lasting man three to nve 
hours, hid occurred every tew weeks but not miriqtieiitlv thev 1 id i-ei erred 
even two or three davs \tter in tin spells she remained wrv weal tor e.erd 
dies it times it would require two weeks to rccupcrite Dunn., tie ill u 

ev e rv thing seemed to he turning around in mi right to lilt i e , to vard tl e ufnt d 

side She' could he eomiombh onh on the kick ot her head Ti ere is t c 

free inttrv i! ot si\ months and tor the past nine months mu e t u>d . no i 

hill been ihsellt during the itt ieks She tell duril g three el ores S' I e ad 

lb it the ut ieks occurred so suddenlv that '! t kI! ieitrc 1 re di cd t as 

di \ 1 he 'a urn v tried ci nsidiriblv m ever i Dmutr t i i > i ! c mi < as 

’irst noticed m the leu e lr it the mile ot tl e ir t att-e 1 1 c 1 e r „ \„d 1. 
d iiimished, mill -lie ns pr ict c dlv di it i tl at c_r, 1 n t c 1 t r 

ntiihuuul in the oiler 'ide runrtus Ld hi 1 ;n o’ j 1 * c * , 

t! e IeU e ir since tile nr t attach. ot dn ro 1 „1 e„s t er , Tc c 1 l i 
c ir s^I t described the* -ins in i i ' i ^ * 1 d a i d rr • r s ■ , a _ 
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head In other words, the real difference, if any, between the dizziness 
in the attacks of Meniere’s and that of tumors in the cerebellum and 
brain stem, need not be great, for one type of dizziness can seeminglv 
merge into the other and either may be induced by the same lesion 

OTHER TYPES OF DIZZINESS FROM KNOWN LESIONS 

In order to compare the dizziness during an attack of Meniere’s 
disease with that associated with other known lesions of the brain, and 
to determine if possible the significance of differing kinds of dizziness, 
the analysis m table 2 has been made 

It will be seen that seven of these lesions are located m the posterior 
cranial fossa, only one was found in the right temporal and occipital 
lobes It was formerly my impression that if severe dizziness, nausea 
and vomiting are induced or greatly accentuated when the position of the 
head is changed, or if the patient is practically unable to he with the head 
in certain positions, the lesion, whatever its character, is probably located 
in the posterior cranial fossa The fact that tins is not absolutely true 
is shown by case 8 in which the lesion is exclusively cerebral, but there 
is no doubt that tumors and other lesions in this general region produce 
dizziness as a symptom much more profoundly and m much more dis- 
tressing form than tumors located in the cerebral hemisphere 

I had hoped that such a striking symptom as the inability to lie on 
one side without starting dizziness or without making it worse and the 
relative or complete immunity from dizziness by lying on the other side 
might prove to be a valuable localizing sign, or at least indicate the side 
of the lesion But this does not appear to be true From the patients in 
whom this character of the dizziness has been analyzed and checked with 
the strictly unilateral lesions, it will be seen that three could lie with 
comfort on the side of the lesion but could not lie on the contralateral 
side, and five (one cerebral) could he m comfort on the contralateral 
but not on the ipsolateral side One must, therefore, conclude that this 
symptom has no importance in deciding the side of the lesion I believe, 
houerer, that this type of dizziness is a most important indication that 
an organic lesion — a tumor or inflammatory process — does exist in or 
on the cerebellum or brain stem and possibly certain parts of the cerebral 
hemispheres Dizziness does not seem to be different whether tumors 
are within or without the brain stem and cerebellum When dizziness is 
present, there does not appear to be any special feature to differentiate 
that in Meniere’s disease from the dizziness associated with tumors of 
the cerebellum and brain stem, or perhaps of the cerebral hemisphere 
In an) of these conditions objects or even the person may more, and in 
either case change in position of the head may increase the dizziness On 
the whole the dizziness, nausea and romiting are much more fulminating 
and profound in Meniere s disease Moreorer, Meniere’s is character- 
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whistle It was always worse after a dizzy attack. She did not think that the 
hearing was worse after the spells Headaches did not occur She had not had 
otitis media 

Examination — The results of the physical examination were negative The 
Wassermann reaction of the blood was negative 

The neurologic examination showed the following positne s>mptoms The 
left corneal reflex was greatly diminished, the Romberg sign was positive, the 
patient falling to the left Left facial weakness (but doubtful) w'as suggested 
by the fact that blinking seemed a little tardy There was no ataxia or adiadoko- 
kinesis The eyegrounds were normal 

The audiometer test showed 90 per cent deafness in the left ear Bone con- 
duction was absent for tuning forks 12S to 512 Hearing in the right ear was 
normal Weber’s test referred to the right ear 

The caloric test did not show any subjective or objective response whate\cr on 
the left, the right ear was normal 

The absence of response to caloric stimulation, the positive Romberg sign and 
the diminished corneal reflex made me entertain the diagnosis of a cerebello- 
pontile tumor, though the character of the attacks seemed more like Meniere’s 
disease 

Operation — Cerebellar exploration was performed on Jan 4, 1928 There was 
no tumor in the cerebellopontile angle The auditory nerve was clearly visible 
from the pons to the internal auditory meatus There was no sign of pressure 
in the posterior cranial fossa The auditory nerve was divided 

The patient made an uneventful recovery and was discharged two weeks after 
the operation There have been no attacks to date (three months after operation) 
The patient wrote that she w'as in better health than for manj years Occasional 
tinnitus occurred 

SYMPTOMS AND DIAGNOSIS OF MENIERE’S DISEASE 

There has not been the semblance of an attack since operation in any 
of the nine cases There was reason to question the cure by the opera- 
tion in only one case (2) This patient is the only one of the nine who 
had total loss of both vestibular and auditory function (at least to our 
tests) at the time of the operation It is, therefore, open to question why 
she had attacks if the nerve was totally out of commission We are 
thrown on two possible explanations (1) that some slight nerve func- 
tion might still have been present and have evaded the tests, or (2) that 
since the last attack before operation the deafness had become complete, 
and if this were true, the cure should and might well have been spon- 
taneous and not dependent on surgical division of the nerve 

It ma\ be asked how it can be certain the nine cases are Meniere’s 
disease The diagnosis was made on the objective symptoms of unilateral 
subtotal deafness, and in each instance, inspection of the entire intra- 
cranial course of the auditor} nene excluded a tumor or other localized 
space-occupying lesion Perhaps the most important single diagnostic 
feature of Meniere’s disease is the sudden, fulminating onset of 
’ attacks” w ithout v armng and \\ ithout recognizable inciting cause , and 
after the attack has subsided, the patient is again in perfect health with 
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the hearing never returns An artificial cleavage between the two 
branches of the nerve, if attempted, must, therefore, be made with the 
least possible trauma 

is meniere's disease "aural''’ vertigo ? 

Grouping of symptoms into a syndrome without an underlying patho- 
logic basis always carries much uncertainty and a burden of proof On 
the one hand, it is possible that the same symptoms may be attributable to 
different causes and on the other hand, different symptoms may have 
the same underlying cause It is difficult to know on the basis of what 
particular symptoms cases may be included or excluded from Meniere’s 
disease 

Apparently no case of Meniere’s disease m its chronic form has been 
subjected to careful pathologic studies after death This being true it is 
permissible to doubt that Meniere’s disease is really “aural vertigo ” 
There are certain data which at least make it probable that a lesion of 
the semicircular canals is not the cause It cannot be reasoned that the 
lesion is primary m the semicircular canals because movements of the 
head stimulate dizziness The examples, par excellence, that dizziness 
need not be from this source are given in the cases of dizziness due to 
verified tumors of the brain and allied lesions in the cases already 
reported In these cases changes in posture induce dizziness and here the 
semicircular canals are known not to be involved Probably stimulation 
of the semicircular canals induces the dizziness, but the source of the 
stimulus is elsewhere It is known to be at a distance and m the nervous 
pathways, 1 e , the cerebellum, brain stem and auditory nerves These 
pathways together with the internal ear form a system which when 
working properly controls equilibrium, and when disturbed induces 
dizziness That the semicircular canals do not harbor the primary lesion 
of Meniere’s disease is also strongly indicated by the fact that m one 
third of the cases reported in my senes there was no appreciable 
alteration of vestibular function as tested by the caloric reaction I have 
not felt justified in using other tests of presumed vestibular function, 
such as the rotation expenments, because of the patient’s great dread of 
inducing attacks 

On the other hand, it may be reasoned that the cases of so-called 
pseudo-Meniere’s disease are precisely like those of tme Meniere’s 
except that unilateral deafness is absent, and that in these cases the 
primary lesion is probably in the semicircular canals and not in the 
cochlea Against this argument is the absence of any change in 
the caloric reactions m the foregoing case Cases in which there is 
loss of vestibular function with cochlear function unimpaired have not 
yet been demonstrated Howe\er m the absence of positive objective 
evidence, the location of the offending lesion cannot be assumed 
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only a residual unilateral loss of hearing and persisting tinnitus It will 
be seen from table 1 that while there are dillerenees in detail, the general 
character of the attacks is much the same Dizziness and unilateral 
tinnitus are the only two absolute!} constant semptoms in the ca-.es ot 
this small series In one patient nausea and counting were absent m all 
attacks, and in another, the nausea and counting, though present in carle 
attacks, later disappeared The character of the dizziness caries 
Usually but not invariable objects rotate or whirl Objects mac --cun to 
turn in one direction as m case 1, to the left, thee mac turn first one 
way then another (case 3), or in no definite direction (cases 7 and 9) 
In one case (7), the patient seemed to be turning to the right, and m 
another case (3), she seemed to rccolce first one wa} then another It 
is interesting to note that m three cases objects seemed to rotate toward 
the affected side and m tcco toward the opposite side 

During an attack, mocements of the head intensified the di/zincss m 
all cases In one case increase of semptoms resulted from the moc ement 
of the eyes so that the patient had to keep her eves shut during the 
seizure Nearlc all patients are at once forced to seek the recumbent 
jxisition One patient dared not moce from the Hat ot her back or turn 
her head until the attack had worn oft 'Icio other patients could not 
he on either side and obtained relatnc freedom only when Icing on the 
back of the head One patient was not conscious of am difference in 
semptoms owing to position Without exception mocements ot the 
head or bode failed to induce dizziness alter the attack had pis>ed 
though one patient alccac s slept on the opposite side because slu lc ired 
an oncoming attack 

1 mnitus wax uni formic present and alccac s m the attcctcd e ir in 
one ease (8), hoeecetr, it did not appear until lice ccirs lftet the oii-ct 
of the attacks and ecen then was a minor semptom UmiiIIc it ]x.rsMs 
m the free mtercal between the itlacks \t times imeiisiue itnm <>i the 
tinnitus seems to usher in an attack and is worse during and fur sometime 
ifter the seizure has passed '1 lnnittis is described ts i rmgii g or buz org 
sens mon In one case, tinnitus did not develop mud s)\ months liter 
the first att ick and was scnehronous with di lint's 

Hearing was diminished in one c ir in even c t'c i.'Uilh to the { - *mt 
ot rendering the ear almost useless tor prictu d pinno-e- In aeui’ 
i ises ill which Hlelleinieter tests were nude the 'oss ot 1 t iri”g ,, is 
7s os mcl 90 i»er cent It is noieworthc tb t iltl < i gh tl i b s ot ! - iri * 
w is noticed swiehronoiish with tie ni'\ <tt j ck lb s s > , • . . t -il 
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lzed by attacks” and m the free interval the patient is almost symptom 
free , whereas from tumors a more or less chronic state of dizziness 
exists, or at least the patient remains in a potential dizzy state In true 
Meniere’s disease there is an associated loss of function of the auditory 
nerve, and this does not obtain in tumors unless tins nerve is directl) 
compressed as was true in two of the foregmg cases or m occasional 
cases of cerebellopontile tumors 

It is m the cases of direct involvement of the auditory nerve b) 
tumors that the differential diagnosis from Meniere’s disease becomes 
more difficult In the later stages of a tumor’s growth there are other 
signs of pressure and of contiguous nerve involvement making the diag- 
nosis easy, but m the earlier stages these manifestations are absent In 
neither of the two cases just mentioned were there signs of pressure or 
of implication of other cranial nerves On the other hand, m one of the 
reported cases of Meniere’s there was a positive Romberg sign and a 
diminished corneal reflex, both presumptive signs of a tumor, but a 
tumor was not present In another case there was a positive Babinski 
sign and ankle clonus on the side of the deafness, but seemingly neither 
was significant One of the important features of the operation here 
described is that a tumor if present will be disclosed and if not present 
the only alternate diagnosis would seem to be Meniere’s disease, and 
for this section of the eighth nerve is the rational treatment 

At times one is confronted by Meniere’s disease affecting the only 
good ear A case in point was seen by me several months ago and was 
recently explored There was some variation from the usual story of 
Meniere’s disease m that the hearing varied greatly from time to time, 
often suddenly and without apparent explanation On the chance that a 
gross lesion might account for this phase of the symptoms — the basilar 
aneurysm heretofore referred to gave a similar story and was in fact the 
only case of either series with such variation m hearing — the nerve was 
explored but there was no tumor Since it did not seem justifiable to 
sacrifice his hearing, the auditor}'- nerve was not divided 

In one of the patients from this series, the vestibular and cochlear 
branches of the auditory nerve were separate and distinct, such an 
anatomic -variation would lend itself to division of the vestibular nerve 
vv ithout injuring the cochlear nerve and the hearing Even when the two 
branches are inseparable, an artificial though necessarily inaccurate 
division should easilv be possible with preservation of at least the major 
part of the cochlear branch Such a procedure was contemplated but 
was not earned out in the patient who was deaf in the other ear Per- 
haps it may }et be advisable though there is no precedent on which a 
cure could be assured Other experiences have shown how sensitive 
the auditorv nerve is to trauma and even though the injurv seems slight, 
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septnms, forming the (appaient) capsule, could often be seen small 
gioitps or clusters of acini which in the majorit) of instances were 
of the noim.il structure, but which not infrequenti) presented the histo- 
logic appeal ante of lnpertioph) and hyperplasia (figs 22, 23, 26, 29 
30, 31 and 32) Whether these areas were tongue-like dnerticula from 
the main area of Inpcrtiopln and hyperplasia, oi whether the) were 
the beginning of another lobule, was not determined lliese islands of 
paienclnma demonstrated the possibility that a capsule might result 
from compicssion of the thyroid tissue and stroma surrounding these 



Fig 32 -Section from portion of tumor ^shown jn ^^^“eral com- 

the upper ponton, the I'vpcrplasl'C por t,< >0 f „h,ch ,s the forerunner 

session of normal thyroid tissue and the fibrous sy 
ST cap. «le Reduced from a magnification of X 5 ? 


— of localized hypertrophy 

tz --r.« i=;: ; ; K 


. Even if after continuing - ea or lobu l e , 

aons and exacerbations had run its "d e ce 0 < 1"^'^ “ 4 
me would expect to « — * 27 'and 23) The 


me would expect to find m.croscof,,^;^.^ ^ 23) The 
lyperplasia together with those parenchyma to the portion 

apportion Of eM these localized regions of 


n cr 


1150 


ARCHIVES OF SURGERY 


On the other hand, since m six of nine cases of true Meniere’s disease 
there is loss of both vestibular and cochlear functions, it seems more 
i easonable to expect the lesion — in these cases at least — to be primary in 
the nerve itself rather than in the peripheral end-organs Given the 
objective evidence of unilateral deafness without vestibular alteiation, 
there are only two possible sources of the offending lesion, namely, the 
cochlear nerve or the cochlear end-organ For practical purposes, the 
exact location does not matter Section of the acoustic nerve should 
produce the same result in either point of origin It is not improbable that 
the character and location of the cause may not always be the same 

comparison or mcniere’s disease with tic douloureux 

AND EPILEPSY 

In the symptomatic expression of Meniere’s disease one is strongly 
reminded of other human ills, such as trigeminal neuralgia, glossopharyn- 
geal neuralgia, and possibly of epilepsy In all there is the same 
periodicity of attacks, coming on without warning and without apparent 
cause — all suggesting lesions of nerves or of nerve tracts or systems In 
cases of neuralgia, the symptoms remain confined to the domain of the 
affected nerve, but in epilepsy whole systems, 1 e , those controlling con- 
sciousness, motor and sensory function, speech, taste and others, may be 
and usually are involved by the spread of the stimulus It has been 
learned from experiments on animals that any cerebral detect is a 
potential source of epilepsy , that although the cells of the motor cortex 
are responsible for the remarkable phenomenon of clonic convulsions, 
lesions of the connecting fibers even far removed from the motor cortex, 
may induce attacks of precisely the same general character as when the 
motor cortex is involved directly Are not Meniere’s attacks in reality 
like seizures of epilepsy (or of trigeminal or glossopharyngeal neuralgia) 
differing only in that a different and independent part of the nervous 
system is aftected ? In either case any defect in the nerve circuit is 
always a locus minoris resistentiae removing the inhibition which holds 
functions under control and permitting their explosion as it were It 
may be asked whether such a comparison of Meniere’s disease with 
epilepsy is justified because in the former there is always a progressive 
objective loss of function (hearing) In cases of epilepsy there may or 
may not be progressing loss of function , the actual result depending on 
the character of the underlying cause, but regardless of the kind of 
lesion the expression of the convulsion is just the same The same is 
true of trigeminal or glossopharyngeal neuralgia The characteristic 
tichke pain is precisely the same whether a tumor is the offending cause 
or whether the cause escapes the present inadequate tests 

It is useless to speculate further concerning the character of the 
lesion causing Meniere’s disease, or its precise location within the limits 
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just defined Frankl-Hochwart mentioned leukemia, syphilis, rheuma- 
tism and trauma as predisposing causes and reported cases to support 
this statement Recently I saw a patient (not included in this report) 
afflicted with Meniere’s disease and with proved syphilis of the nervous 
system In none of the nine cases in this report has there been any of 
the predisposing causes mentioned by Frankl-Hochwart The uniform 
absence of a historv of otitis media or of mastoid infection, or of a posi- 
tive Wassermann reaction from the blood is worthy of note 

It would seem that the treatment in cases of true Meniere’s disease 
by section of the eighth nerve has precisely the same rationale as section 
of the sensory root of the trigeminal or glossopharyngeal nerves in tic 
douloureux If the attacks begin either in the eighth nerve or in the 
cochlea — and they begin in one or the other — and if the lesion is strictly 
unilateral, impulses can no longer be transmitted after section of the 
nerve It is then hardly conceivable that future attacks are possible 
after section of the eighth nerve Moreover, since section of the nerve 
is central to the ganglionic cells in the semicircular canals and cochlea, 
regrowth of the nerve and recurrence of the attacks should be precluded 
If these impressions and deductions are correct, section of the eighth 
nerve should serve as a therapeutic test of Meniere’s disease just as 
section of the trigeminal sensory root or of the glossopharyngeal nerve 
are tests for tic douloureux of these nerves 

SUMMARY AND CONCLUSIONS 

1 Intracranial section of the affected eighth nerve is suggested as a 
cure for Meniere’s disease This operation has been performed on nine 
patients, none of whom has had a subsequent attack The elapsed time 
since operation varies from three months to three and one-half years 

2 The operation should be attended by no mortality and with no after- 
effects, since the patients are practically deaf in the affected ear before 
operation 

3 Although the series of cases is small, the results suggest that sec- 
tion of the acoustic nerve should stop Meniere’s attacks just as absolutely 
as intracranial section of the glossopharyngeal nerve or of the sensor} 
root of the trigeminus stops the attacks of tic douloureux in these two 
nerves 

4 The symptoms and signs of Meniere’s disease are analyzed 
The dizziness of Meniere’s and pseudo-Meniere’s diseases are compared 
with that of other known lesions — tumors, inflammations and aneurysms 
— in the cerebellum and brain stem 

5 There appear to be reasons to doubt that the cause of Meniere’s 
disease is primary in the semicircular canals A primary lesion of the 
acoustic nerve seems a more probable primary source of the attacks 
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EXPERIMENTAL STUDIES ON DENERVATED LUNGS * 


REN£ FONTAINE. MD 

. AND 

LOUIS G HERRMANN, MD 

CLEVELAND 

There is no vital structure in the body that is so frequently the 
seat of disease as the lung , still the practical importance of the innerva- 
tion of this organ is not generally appreciated The complexity and 
often the contradictory evidence regarding this innervation have pre- 
vented the real facts from being disseminated even in medical schools 
Recent evidence, however, emphasizes the important role which the 
nerves that lead to the lung may play in clinical disorders Bmger and 
his associates 1 have shown that the tachypnea which accompanies acute 
pulmonary disease m the absence of anoxemia is of nervous origin 
The cause of sudden death in cases of pulmonary embolism and fol- 
lowing thoracentesis, as well as the cause of bronchial asthma and 
allied conditions, may also be nervous in origin It has also been 
suggested that postoperative massive atelectasis (collapse) of the lungs 
may, in part, be due to a disturbed innervation Our interest in this 
matter arose from the hope that following experimental alterations 
in the nerves that lead to the lungs we might be able to reproduce the 
latter condition Our studies deal with the possibility of complete 
denervation of the lungs, the methods used to produce partial denerva- 
tion of one lung and the changes in the physiology of respiration that 
were produced by such denervation Before entering into the details 
of this study, it seems wise to outline briefly the anatomy and the 
histology of the nerves to the lungs 

MACROSCOPIC ANATOMY Or THE NERVES TO THE LUNGS 

In man, the bronchi and the lungs receive their innervation from 
the plexuses of nerves which surround the bronchi m the region of 
from the vagal nerves and the cervical sympathetic trunk of the cor- 
the hilum of each lung (fig 1) These plexuses are made up of fibers 
responding side, schematically, they may be divided into two mam 
plexuses called the anterior and the posterior pulmonary plexuses It 

*From the Laboratory of Surgical Research of the Western Reserve Uni- 
versity School of Medicine and the Lakeside Hospital 

1 Binger, C A , Boyd, D, and Moore, R L The Effect of Multiple 
Emboli of the Capillaries and Arterioles of One Lung, J Exper Med 45 
643, 1927 
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has been shown that there is a rich anastomosis between the fibers of 
the plexuses on the same side as well as between the fibers from the 
corresponding group on the opposite side 

The Branches of the Vagi that Lead to the Lungs — The majority 
of the fibers from the vagi come from the intrathoracic portion of 
that nerve, while only a few come from the inferior cardiac and 
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Fig 1— The course and branches of the left vagus nerve in the thoracic 
and abdominal cavities of man (from Spalteholz Atlas, ed 4) 


recurrent laryngeal nerves The branches from the latter nerves, how- 
ever, vary greatly in number and in size From a gross anatomic 
standpoint, the fibers from the vagal nerves are much more numerous 
than those from the sympathetic trunks FIo\ elacque,- in his recent 

2 Ho\ elacque, A Anatomie des nerfs craniens et raclndiens et du systeme 
grand s\ mpatluque cbez l’homme, Paris, Doin, 1927, 'vol 1, p 232 
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book, stated that each vagus sends the following branches to the lungs 
and bronchi 

1 The tracheal branches which form a plexus that surrounds the 
trachea and both primary bronchi 

2 The anterior pulmonary branches which arise from a small 
branch of each vagus in its intrathoracic suprabronchial course The 
end branches of these nerves enter the hilum of the lungs on die 
anterior side of the pulmonary vessels Taft 3 stated that frequently 
the anterior pulmonary branches arise from the middle, but more 
constantly from the inferior cardiac nerves 

3 The bronchopulmonary nerves consist of from four to six 
branches from the mam trunk of each vagus The branches unite 
to form the anterior and the posterior pulmonary plexuses Some of 
these fibers enter the bronchial wall immediately, but the majority 
follow the posterior wall of the primary bronchi and enter the hilum 
of the corresponding lung At this point some of the fibers leave the 
bronchial wall and course between the visceral pleura and the pul- 
monary parenchyma for a considerable distance Other branches from 
the same plexuses follow the course of the pulmonary veins, and 
according to Cruveilhier, 4 frequently a small branch is found on the 
posterior side of the pulmonary arteries 

The Sympathetic Branches that Lead to the Lungs — There is a 
rich anastomosis between the sympathetic fibers and the fibers from 
the vagi so that many of the sympathetic fibers also enter into the 
formation of the pulmonary plexuses In general, however, the 
majority of the sympathetic fibers come from the inferior cervical 
ganglions and from the first four thoracic sympathetic ganglions In 
addition, there are a few fibers from the cardiac nerves which go to 
the lungs by way of the bronchi and a still smaller group of fibers that 
accompanies the bronchial arteries 

The Peripheral Ganglions — In 1840, Remak 5 described the 
numerous separate ganglions which are interlaced between the fibers 
that make up the pulmonary plexuses Later Schiff, 0 Kolliker, 7 Toldt, 8 
and Kandarazki 0 showed that these ganglions vary greatly in size and in 
number, but they are always numerous along the bronchi neat the hilum 

3 Taft, cited by Hovelacque (footnote 2) 

4 Cruveilhier, cited by Horelacque (footnote 2) 

5 Remak, R , Ztsciir d Verhandl f Heilk , 1840 

6 Schiff Arch f Physiol Heilk 6 792, 1853 

7 Kolliker Arch f mikr -\nat 2 320, 1854 

8 Toldt, Carl Lehrbuch der Gewebelehre mit vorzugsu eiser Berucksichti- 
gung des menschlichen Korpers, ed 3, Stuttgart, 1888 

9 Kandarazki, if Uebcr die Ner\en der Respirationsuege, Arch f Anat 
u Entivcklngsgesch 1 11, 1S81 
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of each lung They also showed that some of these ganglions are 
situated in the superficial layers of the tracheal and bronchial walls, 
while others are deeply embedded m the submucosa Izmajloff 10 also 
described a fine network of nervous fibers in the submucosa of the 
bronchi which are in direct connection with these ganglions 
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man and m the various experimental animals, yet when we consider all 
animals in one group we find that there is more variation in the fibers 
from the sympathetic trunks than there is in the fibers from the vagi 
It has been only within recent years that the exact anatomy of the 
nerves leading to the lungs of the various experimental ammals has 
been worked out Braeucker 11 added much information to this subject 
by his work on dogs 

In the dog the nerve supply of the lungs is likewise derived from 
the vagi and from the cervical sympathetic trunks (figs 2 and 3) 
The fibers from the vagi reach the lung by two mam routes, namely, 
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Fig 3 — Posterior view of the nerves from the tracheobronchial trunks in the 
clog (from Braeucker 11 ) 


by the anterior bronchial nerves and by the posterior pulmonary 
nerves The former are branches of the inferior tracheal nerves 
which come from the vagi through the recurrent laryngeal nerves 
The posterior pulmonary nerves consist of from four to nine distinct 
fibers Three of these fibers are usually well developed and arise from 
each vagus at the inferior border of the primary bronchi The 
branches of the nerves surround the major bronchi and form the 
posterior pulmonary plexuses Scattered between the nerve fibers are 

11 Braeucker, W Die evperimentelle Erzungung des Broncbialasthmas und 
seine operative Beseitigung, A.rch t klin chir 13 7 463, 1925, ibid 139 
1, 1926 
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numerous ganglions of various sizes The anastomosis with the fibers 
from the opposite side takes place largely by way of the inferior 
tracheal nerves The majority ot the sympathetic fibers reach the 
lung by an indirect route Some of the sympathetic fibers are dis- 
tributed to the lungs through the subclavicular plexuses These 
plexuses are made up of fibers from the middle cervical 12 and stellate 
ganglions, from the posterior branch of the ansa Vieussem and from 
the rami commumcantes of the seventh ceivical and the first thoracic 
ganglions 

Other sympathetic fibers go to the lungs by way of the recurrent 
laryngeal and the inferior tracheal nerves Part of these fibers come 
directly from the middle cervical ganglions, and part of them course 
through the inferior cardiac nerves The fibers from the recurrent 
laryngeal, the inferior tracheal and the inferior cardiac nerves are 
all grouped together to form the anterior pulmonary plexus, par- 
ticularly on the right side The inferior cardiac nerve on that side 
is made up of two branches from the right vagosympathetic trunk, one 
branch from the recurrent laryngeal nerve, one from the anterior loop 
of the ansa Vieussem, one from the left middle cervical ganglion, one 
from the left recurrent laryngeal nerve, and one from the left vago- 
sympathetic trunk All these nerves have a rich anastomosis with 
both stellate ganglions and the upper thoracic rann commumcantes of 
both sides 

On the left side, the aortic plexus sends numerous fibers to the 
pulmonary plexuses The aortic plexus is made up of fine branches 
from the upper thoracic rami commumcantes of both sides (fig 4) 

In the dog, the general distribution of the peripheral ganglions m 
the walls of the trachea and the bronchi is essentially the same as we 
have already described for man, consequently, we shall omit the 
l epetition 

In general, there are two groups of nerves which contribute to the 
innervation of the lungs The first group consists of fibers from the 
vagi which course through the bronchopulmonary and the lecurrent 

12 Braeucker, u in his work on the dog, has shown that the ganglion which 
is included in the common vagosympathetic trunk is in reality the middle cervical 
ganglion and should always be referred to by that name Many other investi- 
gators, however, refer to that ganglion as the inferior cervical ganglion We 
agree with Braeucker that the ganglion which receives the last cervical ramus 
communicans should be called the inferior cervical ganglion, and the ganglion 
which receives the first thoracic ramus communicans should be called the first 
thoracic sympathetic ganglion In man as well as in the dog, the real inferior 
cervical ganglion is usually fused with the first thoracic ganglion and it is this 
association that should be called the stellate ganglion For this reason the middle 
ganglion should always be called the middle cervical ganglion, in spite of the 
tact that it sometimes lies deep in the thorax, even as low as the second rib 
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laryngeal nerves The other group of fibers comes from the middle 
cervical and the stellate ganglions of the sympathetic trunks by way 
of the inferior cardiac nerves and by way of the ansa Vieusseni 
There are also several small branches which go directly from the 
thoracic ganglions to the lungs along the course of the bronchial 
arteries In the dog, the bronchopulmonary innervation comes from 
two major plexuses, namely, the anterior pulmonary plexuses and the 



Fig 4 — Diagram showing the origin of the various sympathetic nene fibers 
which go to the left lung of the dog 

posterior pulmonary plexuses The former are made up of branches 
from the inferior cardiac nerves together with the inferior tracheal 
branches of the vagus nerves The posterior pulmonarj plexuses 
contain only fibers from the vagi There is a rich anastomosis, how- 
ever, between the two plexuses as well as between these plexuses and 
the tracheal and pulmonary plexuses of the opposite side On the 
left side, the anterior pulmonary plexus receives fibers directly from 
the aortic plexus (fig 4) 
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COMMENT 

In a recent lcview of all the cases of hyperthyroidism in the Johns 
lopkins Hospital, of which there weie 710, together with 200 cases 
lrom three other hospitals in Baltimore, The Church Home and Infir- 
maty, The Union Mcmonal Hospital and The Woman’s Hospital, hyper- 
tiophy and In pcrplasia of the parenchyma of the thyroid gland were 
demonstrated m every case Hence, it can be stated definitely that, so 
far as our experience goes, the clinical syndrome, hyperthyroidism, has 
always been associated with hypertrophy and hyperplasia of the paren- 
chjma of the thyroid Moreover, it was thought that tire microscopic 
appearance of the glands m these cases corresponded, as a rule, to the 
degree of hyperthyroidism — the moie se\ere the clinical syndrome, the 
greater was the amount and extent of the hypertiophy and hyperplasia 
and a ice versa In 100 of these cases m which the clinical course had 
been acute and fulminating and in w Inch neither artificial nor spon- 
taneous remissions had occuned, there w'eie found on microscopic 
examination a diffuse liypei trophy and hyperplasia of the thyroid, but 
no evidence of involutional changes In seven cases in which the 
thy i oid was examined before, during and following an artificial 
remission associated with iodine treatment, it was demonstrated that 
involutional changes occurred diffusely throughout the gland as a whole, 
but that in certain regions these had exceeded the average amount 
and had progressed to the formation of microscopic and even clinically 
palpable nodules which presented the histologic evidence of regression 
and even of disintegration These areas or nodules were teimed involu- 
tional bodies or areas of hyperinvolution and occmred m 200 cases of 
exophthalmic goiter in wdnch the patients had undergone aitificial remis- 
sions as a result of tiealment wuth iodine In fifty’ cases of severe 
hyperthyroidism — typical exophthalmic goitei — in which several spon- 
taneous remissions had occurred, the thyuoid was nodular and irregular 


m shape, and the patients gave the history of the nodules appearing in 
the gland during a remission following one of the exacerbations On 
histologic examination, these nodules were composed of tissue similar m 
all respects to the involutional bodies or areas of histologic regression 
noted as developing during an artificial remission caused by iodine, and 
were involved in the piesent exacerbation just as was the remainder 
of the parenchyma of the gland as a whole It is, therefore, possible 
for hyperthyroidism associated with a smooth diffuse hypertrophy and 
hyperplasia of the thyroid to give rise to a nodular gland or goiter 
as a result of artificial or spontaneous remissions with an associated 
involution of the gland Thus, m cases of nodular goiter associated 
with hyperthyroidism in which the nodules showed the exact micro- 
scopic structure and appearance of these involutional bodies an m 
which the characteristic histologic changes— hypertrophy and hyper- 
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tissue immediately appeared normal (fig 10) Microscopic sections 
from the affected lung showed the histologic picture of complete 
atelectasis (figs 11, 12, lo, 14 and 15) Careful search of even the 
smallest bronchi did not reveal evidence of obstruction or of abnormal 
accumulation of secretion The alveolar walls were completely collapsed, 
and cellular infiltration could not be demonstrated (fig 15) 

COMMENT 

In the foregoing case, the massive atelectasis (collapse) of the lung 
was not due to bronchial obstruction It is interesting to note that 
section of the extrinsic nerves to that lung did not prevent the occur- 



Fig 10 — Section from the upper lobe of the collapsed left lung after it had 
been reinsufflated , X 100 

rence of the massive atelectasis (collapse) If there was any reflex 
responsible for this collapse, the impulses must have come by way of 
the anastomotic branches from the opposite side, or they must have 
originated in the peripheral ganglions of the affected lung It would be 
interesting to know if after a bilateral section of the extrinsic nerves to 
the lungs, massive atelectasis (collapse) of either lung could occur So 
far we have not been able to produce massive atelectasis (collapse) at 
will, therefore, further studies along this line cannot be made at this 
time 

In our series we were unable to show any constant change in the 
frequenc\ or character of the respiratory movements Papillian and 
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Tig 11 — Section from the apex of the left lung of another dog, taken during 
the operation for partial denervation of that lung Subsequent this dog 
developed massive atelectasis (collapse) ot this lung Compare with figure 12, 
X 100 



1 ig 12 — Photomicrograph ot a seetiun removed it intupsv men the right 
lower lobe alter eolhpse ul the hlilgs hid oeeurred Xute the eullapsed ihe-oh 
ul]aceiit to i p He lit bronehus This seetion is irom the same until il mm 
wliieli the luo|)s\ shown m figure 11 was taken three d n s previuti'h X l** 1 
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Cruceanu , 20 however, stated that after section of the sympathetic trunk- 
on one side, the respiratory rate is diminished for a period of about ten 
days following the operation The explanation for this change is still 
lacking, but, whatever the cause may be, there is no doubt that the annual 
overcomes the effect Within a few weeks after the operation, change 
cannot be detected, and the partially denervated lung reacts as its normal 
mate to all forms of physiologic and pathologic stimulation 

The heart and the intestine likewise cannot be denervated by section 
of their extrinsic nerves Leriche and Fontaine 21 have shown that even 
the blood vessels have their own intrinsic nervous system Our studies 
tend to show that the same condition exists m the lungs, and we are 



Fig 13 — Section from the upper lobe of the left lung of the same animal 
There is also a patent bronchus surrounded by completely collapsed alveoli, 
X 100 

convinced that the intrinsic neivous system of the lungs is able to func- 
tion independently of the central connections It is highly probable that 
all organs of the human body likewise have their intrinsic nervous 
systems and, undei the proper conditions, could be made to function even 
after they had been separated from their central connections 

20 Papillian, V , and Cruceanu H Der Einfluss den beidcrs Cerv S\ mpath 
auf die Respirationsbewegungen, Cluju! Med 4 1, 1923 

21 Leriche, R , and Fontaine, R Faits chirurgicaux pour servir a la critique 
des theories actuelles de la aasomotrocite Presse med 31 481 1927 Recherches 
experimentales sur linner\ation aasometrice, le reflexes \asculaires des membres, 

z.t oeo 1007 
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Our experiments tend to throw some light on the explanation for the 
numerous failures which follow operations on the sympathetic or para- 
sympathetic systems in the surgical treatment of bronchial asthma We 
exclude, of course, the failures due to improper diagnosis and improperly 
performed operations, since these causes for failure have been considered 
in detail by Leriche and Fontaine 22 The failures of relief after such 
operations are still numerous, even in typical cases of asthma in which 
no special sensitization for foreign matter can be demonstrated This 
must be explained on the basis that the reflex paths to the lungs are not 
completely interrupted Theoretically, m order to do this it would be 
necessary to sever both vagi, to remove both stellate ganglions and to cut 
the upper four thoracic rami commumcantes on both sides Practically 
however, this is impossible in man, since one vagus nerve must always 
remain intact 

Kummel 23 first proposed the resection of the cervicothoracic sym- 
pathetic trunk for relief from bronchial asthma Subsequently, he 
modified this procedure by using the mtrathoracic approach and severing 
part of the branches of the pulmonary plexuses 24 

Our studies have shown that such a procedure is no better than the 
simple removal of the stellate ganglion When we consider that the 
( mtrathoracic approach is much more dangerous than the cervical 
approach, we cannot believe that Kummel’s second procedure has anv 
advantages over his original one If, in spite of the added risk, one 
prefers the mtrathoracic loute, the operation should consist in the 
removal of the upper part of the thoracic sympathetic trunk, complete 
extirpation of the stellate ganglion and, finally, section of the vagus 
nerve on the same side We believe, however, that a small number of 
failures will probably always occur after any of the foregoing procedures 
in fact even after complete bilateral resection of the extrinsic nerves to 
the lungs, if that operation could be performed with safety, because of 
the persistence of the peripheral ganglions situated in the walls of the 
bronchi These ganglions probably play an important part in the 
production of bronchial asthma 

CONCLUSIONS 

1 In the dog, partial denervation of one lung is a safe surgical 
procedure and can be accomplished by unilateral resection of the first 
four thoracic svmpathetic ganglions, the removal of the ansa Vieussem 

22 Leriche, R, and Fontaine, R Sur le traitement chirurgical de 1’asthme 
bronchique, Bull et mem Soc nat de Chir de Paris 52 748, 1926 

23 Kummel, Herman, Sr Ursache der Misserlolge bei operatner Beliand- 
lung des Bronclnalasthmas und lhre Beseitigung, Arch f Khn Chir 142 499, 
1926 

24 Kummel, Herman, Sr Der heutige Stand der chirurgischen Behandluiig 
des Asthma bronchiale, Therap d Gegenw 68 15 1927 
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and the stellate ganglion together with the resection ot that portion ot 
the v agosj mpathetic trunk which has included m it the middle cervical 
ganglion 

2 Section of the extrinsic nerves that lead to one lung does not 
cause any change in the frequenc) or character ot the respirator} 
movements 

3 The partially denervated lung reacts as its normal mate to all 
forms of stimulation 

4 The carbon dioxide combining power of the blood plasma remains 
unchanged after partial denervation of one lung 

5 Section of the extrinsic nerves that lead to one lung does not 
prevent the occurrence of a typical massive atelectasis (collapse) ot that 
lung 

6 The ganglions situated in the bronchial walls remain intact alter 
the most extensive operation that is directed to produce complete dener- 
vation of one lung, consequently, it is technical!} impossible to obtain a 
complete denervation of either lung 

7 Because of the persistence of the peripheral ganglions, there will 
probably always be a few failures from the surgical treatment tor 
bronchial asthma, regardless ot which operative procedure has been 
carried out 
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OSTEOCHONDRITIS DISSECANS * 

S BURT WOLBACH, MD 

AND 

NATHANIEL ALLISON, MD 

BOSTON 

The present study was made on a specimen removed at autopsy 
The patient was reported to have died of diabetes melhtus Dunn «• 
the progress of the autopsy, the knee was discovered to be slightly 
swollen Clinical symptoms of trouble with the knee were not recorded, 
but when the knee was opened, a typical instance of osteochondritis 
dissecans was found 

The discovery of loose bodies within a joint, especially the knee, 
has been of great clinical interest, both in respect to the origin of these 
bodies and as regards treatment Various names have been used to 
describe them, such as “joint mouse/' “loose body,” “floating body” and 
others There are several varieties, namely, those which result from 
a disease process, such as tuberculosis, tabes or pus infection, those 
which follow definite trauma, wherein a portion of bone and cartilage 
is broken off, those which result from proliferative changes in the 
cartilage or synovial membrane as a result of arthritis, and lastly, 
those in which the origin is obscure or only partially explainable 

It is the latter class which concerns us in this study 

CLINICAL COURSE 

In certain in stances with or without recognized trauma, patients 
develop a symptom complex which suggests that there is a loose body 
m one of the joints By far the most frequently affected joint is 
the knee The symptoms complained of are usually slight swelling, 
slight discomfort and at times, locking of the joint Roentgenographic 
study will at times reveal the loose body, either free in the joint or 
attached to the articular surface (figs 1 and 2) Operative removal is 
indicated At operation, the loose body is picked out of the articulation 
it may be freely movable in the joint cavity, or it may still be resting 
in its bed Examination of the body will show a surface of articular 
cartilage, oval or rounded, with clearcut edge, and an under surface of 
the subcartilaginous cancellous bone This body will exactly fit into a 
defect in the surface of the articular cartilage, the craterlike defect 


* From the Harvard Medical School 
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will also have a clearcut edge of cartilage, with a base more or less 
filled with fibrous tissue, depending on the period of time which has 
elapsed since the body fell out of its bed 

This type of loose body in a joint is that which Koenig has described 
as “osteochondritis dissecans ” It occurs most frequently in the internal 
condyle of the femur, but it also has occurred in the elbow, the hip 



Fig 1 — Osteochondritis dissecans. Flu. loose bod\ is clearh shown in the 
lateral plane 


and the shoulder joints It is to be remembered that these joints do 
not present am other ewdence of disease process, nor are there con- 
stitutional disturbances present, such as delation oi temperature or 
illness, localh, signs ot mllamnnton process, -uch is licit and redness, 
are not seen, the pain and swelling present being due to joint irritation 
ot a mechanical nature 




1178 


ARCHIVES OF SLRGERY 


OBSERVATIONS ON THE CAUSATION Or LOOSE BODIES IN JOINTS 
About 250 years ago Pechlin studied and, in a way, described the 
■various types of loose bodies in joints In 1/26, Monroe advanced 
the theory that trauma plays an important role in the formation of 
loose bodies In 1848, Ramey observed that fragments of cartilage 



Fig 2 — Same as figure 1 , taken in the anteroposterior plane The loose 
body at the surface of the internal condyle is less clearly indicated 

and bone detached within the joint by trauma continued to grow and 
become sizable loose bodies, regardicss of their parent structure In 
1851, Rokitansky stated lus belief that bodies composed of bone and 
cartilage might arise from the articular serosa, representing an excessive 
development and ossification of isolated nodules of cartilage John 
Hunter believed that loose bodies within a joint were at first blood 
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clots which became organized and attached to articular cartilage, and 
which assumed its characteristics Laennec’s ( 1S54) theon, was that 
following an arthritis, cartilage might develop m the thickness of the 
fibrous capsule or in the sjnovial tissue, and that it might develop the 
structure of articular cartilage Paget believed that loose bodies were 
sequestrums which followed a “quiet necrosis” localized in the base 
of the articular cartilage, he believed that trauma did not play am 
part in causation Journeaux and Hermann (1889) produced evidence 
ot the s}novial origin of certain tvpes ot loose body, and thev believed 
that synovial cells might take on the characteristics ot cartilage cells 
Poulet and Villard, at about the same time, expressed the belief that 
loose bodies in joints were ahvavs due to a condition known as “dr\ 
arthritis ” In 1887, Koenig wrote his description of a distinct patho- 
logic entity which he called “osteochondritis dissecans ” He believed 
that this was an inflammatory lesion ot unknown origin, which resulted 
in the occlusion of the terminal arteries supple ing an area ot the 
articular cartilage on the mesial cond)le of the femur, producing a 
separation of a small area of cartilage, and that this area dropped out 
of the surface of the cartilage with a shell of subchondral bone attached 
thus becoming a loose body in the joint space Koenig realized that 
trauma might act as a causative factor His description and explanation 
aroused considerable controversv Lexer (1910) advanced the view 
that certain loose bodies might arise from “embrvomc rests” of cartilage 
cells Freiburg (1910) reported several well studied cases, and stated 
his belief that Wollenberg s \ascular theon offered a lull explanation 
ot the origin of loose bodies Axhausen (1924) confirmed Koenig's 
observations as to origin, and drew r a forcible comparison between the 
loose bodies m the knee, m the elbow and in the lnp and the osteo- 
chondritis known as Legg-Perthe's disease, Kohler’s disease ot the 
metatarsal head and tarsal scaphoid He believes that a slow absorption 
and necrosis start in the epiphysis and develop into a line ot demarca- 
tion composed of granulation tissue which is replaced bj fibrous tissue 
An mtercurrent injury jars the loose piece of cartilage loose lrom its 
bed The primarv cause is either trauma to smaller blood vessels of 
the epiphvsis or a benign tvpe of emboli lodging m the terminal vessels 
of the epiph\sis 

Titnbrell Fisher (1924) showed bv experiments on umnals that 
trauma to the epiphvsis will produce a low grade tvpe oi mllanim itorv 
process m a certain area, which thus has lowered vitalitv and which 
nu\ be gradually extohated Main observers notnblv Lodmm, hive 
experimented in the production ot the actual lesion oi osteochondritis 
dissecuts In striking the lcmoral condvle with i lnnnncr l he lesion 
nil) be produced thus m the knee oi i cadaver 
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simultaneous!) with those alterations in the microscopic structure con- 
constant with involution of a previous hypertrophy and hyperplasia 
ie paienchyma intervening between these nodules had the appearance 
of normal thy i out tissue '1 hus, it would seem that the disease, hyper- 
th) i oidism, pathologicall) may be dmded into two phases an active 
phase associated w ith the histologic changes denoting hypertrophy and 
hyperplasia, and an artificial or spontaneous, less active phase associated 
with involution of the hyperplastic parenchyma The disease cycle and 
its associated morbid pathologic process may imolve the entire thyroid 
or only poitions 01 specific and well defined areas of the gland 

Formed}, only the pathologic changes in the thyroid (hypertrophy 
and In pci plasm) associated with the active stage of the disease wei e 
lccogni/ed mamh because the patients were eitlier operated on at the 
height of an cxaceihation or died during a fulminating stage of the 
disease A check between the clinical se\enty and the histologic struc- 
tiue became possible with the ad\ent of the determination of the basal 
metabolic late and the icmli eduction of the use of iodine in the treat- 


ment of patients with hyperthyroidism Under these circumstances, 
it has become necessary to change one’s ideas in legard to the histologic 
alterations encountered in the thyioid in cases of hyperthyroidism 
Whcicas, before, the presence of large cysts, encapsulated areas of 
dilated colloid-containing acini and diffuse scarring were little under- 
stood, their pathogenesis can in the light of the now known involutional 
changes, be rationally explained For y^ears all nodules or lumps m 
the lh> l old lime been termed “adenomas,” because encapsulated 
sharply defined areas of hypci plastic thyioid parenchyma, associated 
with histologic rcgiession or disintegration and fibrous tissue substi- 
tution difleied in its pattern from the old ideas of the histologic struc- 
ture of exophthalmic goiter 

When analyzed in the present state of our knowledge, the nodules 
in this group of sixty-tin ee cases wxire found to he composed of thyroid 
parenchyma in an actnc state of hypertrophy and hyperplasia associated 
with the microscopic changes chaiacteustic of involution Depending 
entirely on the dmation of the disease or on the number of times the 
disease cycle has been completed, the involutional changes, such as 
fibrosis, 01 central acinai disintegration with deposition of colloid and 
cyst formation, will be m evidence Thus, m older people in whom the 
disease process has extended over a long period of time, the extent of 
histologic regiession will be greater in these areas, the encapsulation 
moie pronounced and the nodules larger In some of these nodules 
only a small rim of thyroid tissue remains In our senes of controlled 
cases the process of hypertrophy and hyperplasia was apparently 
attended with an enlargement of the whole thyroid, which was again 
increased during involution owing to the deposition of colloid n 
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The development of the common uniform colloid goiter into the 
nodular type can be easily traced from the formation of new acini 
in the interstitial cells and from the walls of the old acini, as discussed 
m my previous paper 

Ribbert declared that fetal adenomas are seldom seen in children 
I find them commonly in small children, usually in the absence of 
enlargement of the gland proper In the soft goiters ot adolescents, 
they are often conspicuous as small firm nodules easily detected in 
the softer tissue of the goitrous gland That they are something apart 



Fig 3 — Small “fetal adenoma” in an old colloid goiter only recently becoming 
toxic The nodule, tiny as it is, shows degeneration indicating its age 


from the goiter proper is shown by the fact that they aie not influenced 
b> treatment They never become smaller as the goiter as a whole 
approaches the normal 

These tumors are nearly always solitary and commonly exist as 
the only thyroid lesion Their encapsulation causes them to be definitely 
separated from the surrounding tissues, causing them to be freely 
movable Their capsules, however, are nearly always definitely suffused 
with the capsule of the thxroid gland The gland about them is pushed 
to one side b\ the growth ot the tumor Because these tumors have 
been confused with the bossilations ot old colloid goiters, this charac- 
teristic has been ascribed to all so-called adenomas ” It is only these 
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Fig 4 — Cross-section of a tjpicai mixed tumor Hie moul lonn the 
central tibrous core and the indefinite dnision into lobules are well shown 



1 ig 5 — The entire tumor and i eru-"- tet ■ a o’ tie <al it t l 

cuitral tore i' ewte and there is m irn.,ulir e\ te i-'e i t" t > V’t o’ " 
venter 





Fig 6 Tumor with e\tensi\e central fibrous area with the rencula-hhe areas 
about the periphery 



Tig 7 — Large bossilated colloid goiter showing the innumerable small nodules 
In order to fit this into the adenoma” theory it is necessarj to Inpothecate a 
separate locus oi origin tor each nodule 



-qpprcu pwe jaddn aq; jo upucuq aqj ‘(puiqaq iuojj) Sunf aq} Suiuado uq h>D 
010 ‘lpl 3l P ' mO OSS paqStaA^ Sun[ iqSu aqx ^qnaqpp q?iAv pavounu seu pm? isaqa 
aip io hba\ oqi 01 uisjaqpB Xpiuy seav Surq }qSu aqx ajnssajd no papnxa poojq 
qoiqAi uiojj Euuurq jEjaAas pajEadde ajaq} punoAv aqi jo assq aq; uj squ pjaAas 

lusEjdoau aqi o; pejsip sauiABO apBpaupuojq 
aq; jo auo jo jjeav aq} uiqjuv qauBjq Xja}jB XjEuouqnd ai}EuisXjnaitE aq} jo 
je 3} aq} o}ut paonpoj}ui st aqojd aqx aqo{ ->aAvoj aq} jo smpuojq aq} jo uaiurq 
aqi Suing jCpjEd puB j[eav [bj 3}E[ aq} 0} paqaEpE qpvojS piodAjod aqx — I Sqq 





jo nouaasaj qjuu qasq aq} jo aprs }qSu aq} ui pimou AiuojoaEJoqi Suqeaq b seav 
3J9l !l podaj apjduioa aq} uiojj uaAiS ajE spej jiiEjjoduu jsoui aqx jajadiuap^j 
I nB d JO SuiAvoqoj aq} pauuojjad seav Xsdo}nB aqx — )Jo4d^j Kstfojny 

jCpjBtpaujuji 

IsouqE paip aqs pus ‘pooiq qqAV pajBjnjBS auiEaaq sSmssajp aqx ifEaAV paj oj 
uBSaq aqs ‘Sui'pew apqAV *£ }sn2ny uq jnoqB jjjeav o} pa wops seav aqs pun pooS 


AJJDJO 9 JO SHAIIIDJV 


ZOcl 



1JLR1 /iLbR — \1I\LD J IVORS 01' NIL I in ROW ll'»3 

mixed tumors that push the gland aside 1 he bossilations ut the old 
eolloid goiters are part ot the once diffuse!} enlarged gl ind, and there 
is no normal gland to be pushed aside, or to be saxed at operation, as 
ex cry discerning surgeon knows 

More important than am theon as to origin is the structure of the 
tumor itself 

I* VTHOLOGJC AXATOMV 

lhe most striking eharacteristic of the tumors is their constant o\oid 
shape, w-hether the} exist alone or as a part ot a nodular colloid goiter 
(fig 4) , less often they are spherical (tig 5) I lux are newer lobulatcd 
and they are near!} alwa>s solitan 1 he\ are firm to the ice! and aie 
gcncrall) elastic When thex ha\e undergone degeneration, the} ma\ 
be soft or fluctuant 

Oil section, the} are lound to be deep red, unless the} bate under- 
gone secondary degeneration I hey are commoul} divided into separate 
pyramidal lobules, the apexes of which point to i common center like 
the divisions of a grapefruit (fig 4) Jn most ot them, there is a 
white core, usually stellate 1 his core ma} form onK a small nucleus 
m the tenter, or it max occupy the larger part ot the tumor (lig <>) 
llus arrangement ol the small lobulations with the white center is 
sufficient to diitcicntiatc them from the nodules ot a colloid goitet 
(iig 7) In main of the older ones \arioiis iorms ot degeiier itioii 
are noted, this degeneration is usual!} cWic, but is otten colloid md 
sometimes hemorrhagic 'i hese tumors are alwa\s surrounded lx i 
hca\y conncctixe tissue capsule, header than the true t ipstde ot tin 
normal tlnroid gland 

ltisioi (xx 

Figure 8 shows the tumor to he mule up ol eloseh puked uini 
In the \oungei specimens, lew or none cont nil colloid flu celF 
.lie small and eloseh packed the nucleus is spheroid tl md the pioto- 
plasin deeph st lining It is nitcicsting to compiu tin sin dure ot 
the sth\ar\ mixed tumors with such pictures (ug 'i) In tie o'dcr 
tie is, the colloid is sin ill m unoiuit mdopluhc md without \ uioh't- 
t ion, cxcii in specimens hxed in i solution ol imm ddelnde tie 

tumois glow older die mm im\ ill com mi colloid md 1 1 e 'Ink >j 
lesunblc eloseh the mm ol the old colloid ^oiter dig lU) 

lhe most striking md const mt puttm oi ilt-c tenors m •« >, d 
111 the cciiln! stellite ire i dre id\ li’c'itn i ed lie e uc is tie tl . . 
nude up oi heim bundles ot nhious tis'i c n c ui'r , ’ d, 4 • ' 

coin nil lew II HU cells Ilex He 1 m tl e d* , 1 ‘ t 'd ui > ’<* 

'pee mic Us, I ike tile the Joolh or 1 • ' it ill 1 ! e c He ' jj , , 1 

11 lll\ into t! e com ee IX e tl"! c 1 e t .U e M t • i ' ' i , - , <■ - ’ ] t 
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Fig 8 — Slide from a mixed tumor of ten years’ duration A indicates an area 
near the periphery showing the small acini some of which are beginning to 
accumulate colloid, B, an area nearer the center of the tumor showing the 
developing mucoid tissue between the acini 



f,g 9 — Comparison with figure 8, a mixed tumor of the submaxillary gland 
ot eight j ears’ duration A indicates an area near the peripherj , B, an area 
near the center showing wide areas of mucoid material 
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Wolller assumes that they result from the organization of blood clots 
lhere is no evidence for this assumption In the first place hemor- 
rhages due to a pathologic process do not organize in a regular manner, 
because they do not form a true clot 'Ihui, too, when blood e'ots 
do organize, they do not form bundles such as are seen here continuous 
with the normal struma of the gland Furthermore the fibers ot these 
masses are like the stroma of the tumors in tinctorial reaction It 
appears fair to assume that for some reason the tissue torming the 
core of these tumors is prone to this keloidhke proliteration and torms 
an essential part of the life history of the tumor 



Fitf 10 — Old mi\ul tumor shmunc; lar^c acini cum iimii-r euduid 1 
pitiuit hid mild toxic symptoms 


1 lie* coilllecint tissue heluctii tile le nn undergoes i de^elie r ilmn 
pcciih tr to these tumors It become-, ibuud mt md M uih joorl. or 

not at til 1 he turn ire spir-c molded md oiteu itroplm Ui v ' 12) 

1 he "e Uimors become 1 irgi r m tile cuiir-c ui nut eider b, t! < 
torm ttlon ol HcW leun With teetlimil tied colloid or be ll e lurii"!'! M 
ol eonuectne tissue or I)oib In ihur teriuin d M tges dc mm 'V c'op 
dei’emritne ell tildes md become e \ "tic through 'oitcnmg <>i dc U it 
With or wiiliom aided hciiiurrb igc 1 hi -c UMnor- :u d ci’ler 
bellied unit tlion ol a colloid cater h\ i'c\tk jin ulitk-, ,j t u i 
in mi U 'i it ion oi Inj cr tcin it\ or ti c \ tu d n> •' c i< -'ll a < u a • 
r mt tumor'' 
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Fig 11 — Area of the fibrous tissue core showing the heavj fibrm bundles 
These fibers are seen to be continuous with the fibers extending between acini 
wuth mucoid areas between the fiber bundles (Mallon’s phosphotungstic acid 
stain) 



Fig 12 — Slide showing some large acini filled with colloid together with man) 
smaller ones Between the acini are fine fibrils the interstices ot which is occupied 
bj mucoid material (Mallorj’s phosphotungstic acid stain) 
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ARCHIVES OF SURGERY 


and new acini may form (fig 10) , the acinal epithelium may even 
become columnar in rare cases The colloid never loses its staining 
characters, nor is there ever any papillation In other words, these 
never take on the characteristics of exophthalmic goiter secondarily 
Together with these acinal changes, the connective tissue always shows 
the foregoing peculiar changes, so that there still remains some justifica- 
tion for calling these tumors mixed tumors 

In the second type, the cell columns develop and come to resemble 
an adenocarcinoma in form This may occur as rapidly-forming acini 
(fig 13) or by forming long columns (fig 14) This is the type 



Fig 15 — The acinal arrangement has been lost A complete lobectomy 
removing all obvious tumor tissue failed to cure the patient 


that the laboratory worker is prone to diagnosticate as malignant The 
type of connective tissue degeneration which forms a part of the life 
history of these tumors is strikingly like that seen m artificial tumors 
(produced by Sudan III, tar, etc) and m the initial stages in roentgen- 
ray epitheliomas It seems the part of wisdom to regard these tumors 
as at least potentially malignant when they show epithelial activity, 
and to govern the therapeutic activities accordingly The mere fact 
that permanent cure follows their removal, in most instances before 
the capsule is invaded, does not invalidate this point of view The 
fact remains that when distant metastases occur, this type of lesion 
is nearlv ahva\s the cause Most of the local malignancies are caused 
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b\ these tumor.') Like the mixed tumors oi the* '<ih\ irv gl md' thi'c 
tumors tend ultimateh to become malignant It is onh when tha 
fact is rtcogm/cd that one learns to appreciate the inherent tunic m . 
ot these tumors 

cow MEM 

It is important to emphasize th.tt the tumors are not iiuluuiicu 
In medication 1 his is ease enough to understand when it is remem- 
bered that the acini contain little it am colloid While medic ition 
mac inlluence the character ot the cells alter a prolonged period be 
causing change in the colloid, it cannot influence the eonuectice ti"tn 
Iramcuork This f.td seem s to hate been overlooked be recent student' 
of the influence oi compound solution ol iodine on toxic glands 1 here- 
fore, when one ot these nodules is encountered, it should he removed 
or ignored lhe patient ntav he assured tint the renim d ot the tumor 
will be necessarv some time I he objection to the removal ol die 
tumors 111 young persons is that a true goiter mav develop m 1 in 1 
ve.irs which will he looked on In the patient as a recurrence In 'tub 
eases, it is well to acquaint the p incut with this possibility It tre mm ut 
is being given tor an earlv colloid goiter which lurbors one 01 the 
mixed tumors, it is well to tell the patient that while the goiti r ts 1 
whole will disappe tr, the nodule will remain unchmgid though it 
mav he less conspicuous In virtue ol greiter 'pice being provided 
In the regression ol the goiter 

Patients with mixed annuls m n be iswirid lint when then tun on 
become toxic, the toxicilv is not extreme md tint ivi 'lgm m live’ - 
prodlteed 1 hese I lets m iv be told patients m the lira bill ol hie 

When middle age is approached, while the lore^omg nu- imv h 
admitted it must he cmphni/ed tint the d mger oi 1 tie lit in Ago I'm 
tnm, md pirtieularh the development m miliguinev i' mr pn > ut 
md that runov il 01 the tumor is to he urguith uiomnuiAd 

Furthermore when thc'c tumor*. Ut mi con-idcr ib!e *ia -i m 1 
with 'eeondtrv degener ition himorrhigc into tl on mm* thn n t 
result m pioiiouiKed mil until ition m thi 1 ip-ulc ml ,K -nm, * *1 1 
tissue md pimtu! tlfhiiion v *iuh 1 leinorrhigi n 1 tr 11 . >r< . r 
when the tumor is i"oo tied with 1 uilluid gu ar i> r .vine 1 

m the thurix In *udi i 1*0 tin sudden itoiuriloi 11 t t w .> 
tlie tumor 111 tv i |ii’ekl\ 'UiTov iti t! 1 pitunt 

1 ut the'c u ism* tl 1 mixid Minors ,»t ti < ;; t . 1 f '< 

hi K t>knl mi is irt e i it [>! mins n <1 1 * t n ^oi’ir W 1 ’ •' 

iri Idingn m il 1 1 trlu r 'i t„is n .1 d*o \ t (. c r* 1 u t't _ m • t , 
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gland, the hypertrophy and hyperplasia being compensatory here also 
11. so points are brought out to demonstrate that mere hypertrophy 
and hyperplasia m a thyroid gland are not diagnostic of a clinical 
In pei tlivi oidism, since the hypertrophy and hyperplasia may be of a com- 
pensatoiy nature, either diffuse as in cretinism or regional as in hyper- 
im oluled nodul.tr thyroids or colloid goiters The point which we wish 
to emphasize, however, is that, gnen hyperthyroidism clinically, one 
always finds hypertrophy and hyperplasia of the thyroid parenchyma 
legardlcss of whether the gland is clinically nodular or the process is 
dillusc In \iew of the fact that the hypertrophy and hyperplasia of 
the gland which unariably accompany clinical hy'perthy'roidism cannot 
always be distinguished histologically' from the hypertrophy' and hyper- 
plasia of a compensatory type, attempts to draw' clinical deductions from 
microscopic sections may lead to incorrect conclusions m many instances 
The clinical syndrome must be carefully studied with the pathologic 
manifestations Of the lime cases (8 per cent of 109) in w'hich true 
benign neoplasms occurred in the thyroid concomitantly with a diffuse 
hypertrophy and hyperplasia of the gland as a w'hole, it may be said 
that this probably represents the normal incidence of true benign neo- 
plasms in cases of nodulai goiter It w'ould seem unlikely that these 
true tumors plaied any role m the production of the hyperthyroidism, 
and so far as this study is concerned, no functional significance can be 
attnbutcd to their presence 


SUMMARY 

Studies of the imolutional changes occurring in the thyroid glands 
of patients w'llh exophthalmic goiter w'ho w'ere undergoing remission 
following treatment wuth iodine levealed striking similarities to the 
histologic pictuic encountered in nodular goiter When analysed in 
connection with the involutional bodies, the pathogenesis of nodular 
goiter in about 92 per cent of the cases becomes evident It was 
shown that a clinically topical case of exophthalmic goiter associated 
wuth a diffuse, smooth enlargement of the thymoid gland due to hyper- 
tiophy and hyperplasia of the parenchyma can give rise to a nodular 
goitei as a result of involutional changes in the thyroid concomitant 
with an artificial or spontaneous remission These nodules or involu- 
tional bodies are not neoplasms in any sense of the word, but are merely 
regressne sequelae of a previous hypertrophy and hyperplasia of the 
parenchyma Their number and size depend on the number of remis- 
sions and exaceibations m that gland They are the products of a 
diffuse hyperti oplry and hyperplasia of the thyroid, and it is like y 
that similar involutional changes occm in the breast and ovary or in 
other glands of flux Thirty-four per cent of the cases m this study 

belong to this group 
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polypoid adenoma in the main bronchus of the middle lobe of the right 
lung with complete obstruction of the lumen and cylindrical bronchi- 
ectases of the distal bronchial ramifications has recently been described 
by Heme , 6 the ongin of this tumor is not definitely stated, both the 
surface epithelium of the bronchus and the epithelium lining the excre- 
tory ducts of the bronchial mucous glands are considered as possibilities 
From the foregoing cases, it appears evident that bronchial dilatations 
were almost invariably encountered in these cases of occluding mtra- 
bronchial neoplasms Indeed, since the thorough investigations of 
Biermer 7 on the pathogenesis of bronchial dilatations, it is well estab- 
lished that mtrabronchial tumors occluding the lumen may give rise to 
development of extensive dilatations of the distal bronchial ramifications 
According to Biermer, the disturbance of the respiratory mechanism 
leading to an increase in the expiratory mtrabronchial pressure is the 
the factor primarily responsible for the development of the bronchi- 
ectases It is the valvelike action of the occluding growth that affects the 
expiration much sooner and to a greater extent than the inspiration, 
which may for a considerable length of time go on undisturbed The 
persistent cough driving the air from the surrounding alveoli into the 
bronchi under forced pressure is again a factor which increases 
the expiratory mtrabronchial tension and which places a strain on the 
bronchial wall and leads to a gradual weakening of the elastic tissue 
The ground for the dilatation appears well prepared and since hyper- 
secretion is usually present in these bronchi, the accumulation of the 
secretion soon causes inflammatory changes which damage still more 
the contractile and elastic elements of the bronchial wall, so that finally 
no force is left that would counteract the dilating factors If this 
process goes on for a sufficient length of time the inflammation may 
spread to the parenchyma of the lung, and as a result of this the normal 
elasticity of the lung is diminished or lost As the lung is then not able 
to follow sufficiently the expansion of the chest during inspiration, an 
increased traction is exerted on it by the increased inspiratory negative 
pressure This ultimately may act as an extrabronclual factor favoring 
the dilation of the bronchi 

Biermer’s conception of the mechanism and the pathogenesis of 
bronchiestases distal from the point of bronchial occlusion seems to be 
well illustrated by the type of tumors with which we are dealing here 
The well circumscribed pedunculated tumor endowed with more or less 
mobility appears particularly fit to reproduce the mechanism with its 
valvelike action This is especially true for the slow growing benign 

6 Heine, J Ueber erne primare gestielte Bronchialgeschwulst, Verhandl 
der deutschen pathol Gesell 22 293, 1927 

7 Biermer Zur Theone und Anatomie der Bronchienerweiterung, Virchows 
Arch f path anat 19 94, 1860, ibid, 19 241, 1860 
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lunioi without tcndcmv to mldtialioii, but uilli a decided occluding 
giowth ninth ma\ exist lor a coiisiduablc length of time as a silent tumor 
without causing svmptoms oi gicat sigmhcaucc I lit tascs in which onlv 
pat till ott lusion ot the hionthus existed stem to illustrate this 
mechanism much titan i thin tin t.isis ot complete bronchial obstruc- 
tion If a biomhus has bttn complctclv ottludtd at a iclativcly tails 
period ot the existence ot tin tumor, the possibilities tor the* develop- 
ment ot bronchiectasis btiome slight suite the particular poition ot the 
lull}' supplied In this hioiuhus losts its itmttioti complctclv and becomes 
atelcet it it 

Ills there lure tli< tcndciicv to gi.idtt.d occlusion ot the lumen and the 
noinnhltrativc giowth that explains the tatt that benign tumors m the 
bronchi .ue tistialh found associated with extensive bronchiectases In 
addition to the lottgoing cases ot epithelial tumors there have been 
recorded several casts ot be nij^n occluding lntrabionehial neoplasms ot 
none pillit b d origin \ east is mentioned In RoKitaiiskv s in which a 
liponi i m the mam bronchus 01 the lovvci lobe of the* lett lung obstructed 
the lumen almost complctclv , the distal hi one Inal branches were* dilated 
and the lower lobe ot the* lc*tt lung collapsed K.idestoeK ’ reported a 
rather unusual case* oi an obstructing tumor ot the* main bronchus ot the 
right lung with numerous bionclnal dilatations and a eavitv opening 
three fix on the* surtaee of the* lung 1 1 istologiealh , the tumor proved to 
be eotnjKised of tlnroid tissue* and its origin attributed to an aberrant 
thvroid Sicgert 10 reported a ease of a chondroma within a branch of 
the bronchus of middle* lobe ot the right lung and Bleeher 11 a ease of a 
pedunculated ossihed chotidioma m the mam bronchus of the left lung 
near the bifurcation, both of these eases presented numerous cylindrical 
bronchiectases distal trom the seat of the tumor A ease of a pedun- 
culated fibroma in the bioncluis ot the* lower lobe of the* right lung with 
evhndrieal bronchiectases was described In Knack 1 - A. hpomahke 
tumor in a branch of the hionthus of the* middle lobe of the right lung 
was reported by Feller 11 

8 Rokit.uibk), Cart Lchrlnich dcr pathologischcn Anatomic, 1861, vol 
3, p 25 

9 Ruikstock Tin Fall vim Struma mtratrachealis, Beitr ? pathol Anat 
3 289, 1888 

10 Sicgert Uebcr prim ire Geschvvulste dcr untcren Luftwcgc, Virchows 
Arcli f path anat 129 413, 1S92 

11 Blccher Ucber die klmische Bcduituug dcr Broncbialekcbondrosen, Mitt 
a d Grcnzgcb d Med Clur 21 837, 1910 

12 Knack Em Fall von Bronchiektascnbildimg infolge ernes Fibroms an der 
Abgmgsstelle des untcren Hauptbronchus, Deutsche med Wchnschr 44 1007, 
1918 

13 Feller, Adolf Uebcr cm lipomahuhches Hamartom der Lunge, Virchows 
Arch f path Anat 236 470, 1922 
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Those rare cases of tumor development in cases of bronchiectases of 
long standing, such as those reported by Chian , 14 must be regarded as 
a different entity In a case of diffuse chronic tuberculosis of both lungs 
with occasional sacculated bronchiectases, he observed a tumor in one of 
the cavities which histologically proved to be a proliferating adenoma 
originating from the bronchial mucous glands The other case of Chiari 
was that of a mixed tumor, a lipochondro-adenoma in an old sacculated 
bronchiectatic cavity These tumors are to be considered as secondary to 
the bronchiectases being the sequel and not the cause of the latter Such 
tumors, according to Chiari, may develop in the course of the dilatation 
of the bronchi in a similar manner as proliferation of the papillary type 
commonly found in old bronchiectases 

The fact that extensive bronchiectases are less frequently found in 
cases of malignant bronchial tumors is explained bv their more rapid 
growth, the metastases and the general deleterious effect on the organism 
which usually cause death long before there is sufficient time to develop 
bronchiectases The ulceration and the degenerative changes which 
these tumors frequently undergo may also be a factor in preventing a 
marked degree of bronchial occlusion Occasionally, however, marked 
bronchiectases are seen m malignant neoplasms, particularly in the 
nodular or papillary form as in the cases of Biermer , 7 Muethler 15 and 
Reiche 10 

We mentioned at the outset the importance of bronchoscopy as a 
valuable diagnostic aid in mtrabronchial neoplasm Reports in the litera- 
ture indicate that there is also a therapeutic field for this method, par- 
ticularly in cases of benign tumors Spiess 1T removed a polypoid tumor 
of the mam bronchus of the right lung lodged just at the bifurcation by 
means of the bronchoscope after tracheotomy had been performed The 
patient who had suffered from severe dyspnea with attacks of suffoca- 
tion showed marked improvement An endothelioma of the mam 
bronchus of the right lung was removed by Jackson 18 by means of 
peroral bronchoscopy and the patient observed for one and one-half 
years as free from symptoms Pfeiffer 19 used the same method in 

14 Chiari Zur Kenntms der Bronchialgeschwulste, Prag med Wchnschr 
8 497, 1883 

15 Muethler, Gustav Ein Fall von Bronchostenose durch ein Sarkom 
bedmgt, Inaug Dissertation, Berlin, 1873 

16 Reiche, F Primares Tracheakarzinom, Metastase in der linhen Neben- 
niere. Melasma suprarenale, Centralbl f allg Pathol u pathol Anat 4 1, 1893 

17 Spiess, Gustav Ein Fall von hochgradiger Dyspnoe infolge ernes Polypen 
lm rechten Bronchus, Munchen med Wchnschr no 40, p 2095, 1910 

18 Jackson, Chevalier Endothelioma of the Right Bronchus Removed by 
Peroral Bronchoscopy, -Vm J Med Sc 153 371 (March) 1917 

19 Pfeiffer, Will} Das Jacobson-Holzhnecht’sche Phanomen bei emseitiger 
Bronchostenose und seine hunsthche Erzeugung, Deutsche med Wchnschr no 47, 
p 129S, 1920 
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removing a fibroma from the mam bronchus of the left lung and has seen 
the patient well seven years after the operation Another case ol fibroma 
in the mam bronchus of the left lung is mentioned b) Wessler and 
Jaches , 20 on rcentgen-ray examination this case showed an almost 
complete atelectasis of the left lung, which after bronchoscopic remo\al 
of the tumor cleared up rapidly Recently Orton 21 reported a bron- 
choscopic removal of a pedunculated growth from the bronchus of the 
middle lobe of the right lung, although in this case the histologic 
opinion was in favor' of a malignant tumor, the patient was well four 
years after the removal of the growth 

We have seen that mtrabronchial tumors, while being benign both in 
their gross appearance and histologically, may lead to rather serious and 
even grave consequences due to their particular location An earl) diag- 
nosis and operative procedure, especially removal by means of bron- 
choscopy may often prevent extensive pathologic changes and be of great 
benefit for the patient 

SUMMARY 

1 A case of a polypoid adenoma of a large bronchus originating 
from the excretory duct of the bronchial mucous glands is described 

2 The mechanism of the consecutive formation of bronchiectases ib 
discussed 

3 The literature on the subject is reviewed 

20 Wessler and Jaches Clinical Roentgenology of Diseases ot the Chest, 
Troy, N Y , 1923, p 51 

21 Orton, Henrv Bovlan Carcinoma of the Bronchus, S Clin \ \incr 
6 1534, 1927 
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DISSECTIONS OF THE NECK* 

EDWIN I BARTLETT, MD 

AND 

C LATTLAIER CALLANDER, AID 

SA.N FRANCISCO 

Observations ot the too frequent indifferent methods and the cor- 
respondingly poor results obtained m dissections of the neck m general, 
invite an attempt to develop an orderly and clearcut technic and a 
definite understanding of the objects to be attained The substance of 
this paper recalls the teaching of the surgical masteis of the past and 
present and, in addition, records the experiences of the authors through- 
out a decade of surgical operations of the neck 

CLINICAL INDICATIONS 

Dissections of the neck are performed for metastatic carcinomas, 
primary endotheliomas, localized Hodgkin’s disease, intractable tuber- 
culosis and for less frequent conditions, such as lymphosarcoma, carci- 
noma of the brachial cleft and tumors of the caiotid body Our purpose 
is to outline a method for the eradication of malignant processes which 
are primary elsewhere and metastatic in the neck Primary carcinoma 
of the lower lip or of the skm of the face below the mouth metastasizes 
to the glands immediately inferior to the mandible, while carcinoma of 
the cheek, tongue, tonsil, pharynx, antrum and the lateral portions of 
the face, metastasize primarily to the lateral regions of the neck 
Accordingly, from the surgical metastatic standpoint, the neck is divided 
into two metastatic regions, 1 e , the suprahyoid region for carcinoma 
about the lip and the lateral region of the neck for the other growths 
enumerated 

ANATOMIC CONSIDERATIONS 

The structures of the neck are so complex and the surgical procedure 
is so fraught with dangers in the hands of the uninformed, that a 
thorough anatomic understanding of the neck is of first importance 

A Suprahyoid Region of the Neck — The suprahyoid region 
(fig 1) or, in general, that region between the mandible or lower jaw 
and the hyoid bone, is divisible into three compartments a submental 
compartment and two submaxillary compartments 

The submental division of the suprahyoid region is a triangle bounded 
laterally bv the anterior bellies of the digastric muscles and inferiorly 
by the hyoid bone The apex of this isosceles triangle is at the symphy- 
sis of the mandible The anterior wall or covering ot the submental 

* From the Duisions of Surgical Patholog} and Surgical Anatom}, Unncrsit} 
of California 
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compartment is made up of the shin and the plat\sma muscle as well 
as a sheet of enveloping or deep fascia of the neck Its posterior wall 
or floor is composed of the anterior portions of both mv lohj oid muscles 
The contents of this compartment are simple loose areolar tissue con- 
taining lymph glands without important ner\es or blood vessels 

Each submaxillary region is also a triangle bounded lateral!} and 
below by the two bellies of the digastric muscle and abo\e b) the 
horizontal ramus of the mandible prolonged to the parotid gland It is 
covered by the shin and platysma, deep to which is attached a thin la>er 



rig 1 — Dissection to show tin sul>ma\i!!ar\ compartment The shm-pl itwni 
flaps expose the enveloping fascia of the neck which li is been parth removed to 
show the contents of the compartment ami its investment oi the pirotnl „1 nul 
together with its relation to the great vessels 


ot enveloping aponeurosis continuous with that over the submental 
triangle lhe floor or bach wall is composed oi the later ll portions ot 
the mv lohv oid muscle and the unde riving hvoglosstis muscle, projected 
laterallv to the anterior border oi the st.rnoludom istoid muscle md the 
parotid gland 

The contents ot the compartment ire more import mt than thu-i oi 
tile submciu il tri ingle Etch cunt mis i subm ixillarv ' ihv ir\ gl md 
the tacnl vessels i (juantitv oi loose treo! ir tissue m which ire 
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embedded several lymph glands, and the more vital structures, namely, 
the hypoglossal and the lingual nerves The tacial vessels traverse the 
compartment in its lateral halt and cross over the horizontal ramus 
of the mandible at a point approximately midway between the angle and 
the symphysis The hypoglossal nerve crosses the compartment near its 
inferior angle where the digastric bellies attach themselves to the hyoid 
bone It lies deep to the mylohyoid muscle, and its further course over 
the hyoglossus is in the cleft between the two muscles The lingual 
nerve lies hidden by the ramus of the jaw and courses along and in the 
sulcus between the under surface of the mandible and the floor of the 
hyoglossus Perhaps the largest branch leaves the nerve at the posterior 
margin of the mylohyoid and immediately enters the substance of the 
submaxillary gland 

Two important near-related structures which do not actually lie 
within the compartment are the marginal mandibular branch of the facial 
nerve and the inferior pole of the parotid salivary gland The marginal 
mandibular nerve courses along the outer surface of the mandible, deep 
to the platysma, but superficial to the enveloping fascia The inferior 
pole of the parotid gland is separated from the true compartment by only 
a thm fascia and is thoroughly exposed in both anatomic and clinical 
dissections 

B Lateral Region of the Neck — Under the heading of the lateral 
region (figs 2 and 3) of the neck we include all the structures between 
the trapezius muscle laterally and the ribbon muscles of the thyroid gland 
mesially, the clavicle interiorly, and the posterior belly of the digastric 
muscle with the base of the skull superiorly This region so described 
includes, therefore, the rest of the neck, only those structures which are 
strictly infrahyoid being omitted, l e , the thyroid gland, the laryngo- 
tracheal tube and the esophagus 

The roof or outer covering of this general region is made up of 
the skin platysma layer and the enveloping layer of the deep fascia of the 
neck The posterior wall or floor is the prevertebral fascia covering the 
deep muscles of the neck This space is naturally divided into subcom- 
partments, l e , a region overlaid by the sternocleidomastoid muscle, the 
the sternocleidomastoid or carotid region, and the region posterior to it, 
the posterior cervical triangle 

(a) The Carotid or Sternocleidomastoid Region This region is an 
elongated quadrilateral space, bounded by the borders of the sterno- 
cleidomastoid muscle, by the mastoid process and the clavicle In depth, 
it is considered to extend to the prevertebral fascia 

The sternocleidomastoid muscle, invested by the splitting of the 
aforementioned enveloping fascia which helps form the roof of the 
entire neck, may be said to overlie the region at hand In consideration 
of tins muscle, it should be here noted that the spinal accessory nerve 
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enters and lea\es it in its superior third Deep to this root muscle is 
the omohjoid muscle, an important landmark The pretracheal fascia, 
or the anterior prolongation of the em eloping aponeurosis ot the neck, 
forms here a more or less distinct lajer, being somewhat cellular and 
areolar above the omoheoid muscle and resistant to a greater degree 
including and inferior to it Its importance lies in the tact that it 
furnishes a fibrous expansion from the claucle to the Inoid bone which 
acts more or less as a protection to the great \essels 
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The lymph glands are largely those of the superior deep cervical 
chain, and they lie mainly in the loose areolar tissue about the vessels 
in the upper two thirds of the region A few glands of this chain 
extend a little below the junction of the two bellies of the omohyoid 
muscle, and a few supraclavicular glands of the subclavian or inferior 
deep cervical chain lie along the upper margin of the clavicle There 
is continuity between the superior deep cervical chain of glands and 



Fig 3 — The lateral region of the neck The sternocleidomastoid muscle is 
removed to show the structures deep to it and the continuity of the carotid and 
the posterior cervical divisions of the region 

tlie submaxillary glands superiorly and with the inferior deep cervical 
or supraclavicular glands interiorly 

The contents of the carotid sheath are the common carotid artery, 
the internal jugular vein and the vagus nerve The common carotid 
artery runs from below upward under cover of the mesial border of the 
sternocleidomastoid muscle as far as the upper margin of the thyroid 
cartilage, where it bifurcates into its internal and external branches 
Over the course of the common carotid artery the internal jugular vein 
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lies external to it Superior to its bifurcation however the internal 
carotid artery runs posterior to the internal jugular \em in its course to 
the base of the skull There are no branehes to the internal or the 
common carotid artery m the neck while the external carotid in our 
region gives off the superior thvrotd, lingual and external maxillan 
branches The superior thvroid arter) leaves the parent trunk about 
1 cm trom the bifurcation and the lingual and tacial \essels at a more 
distant point 

The internal jugular vein begins at the base ot the skull deep and 
anterior to the mastoid process ot the temporal bone and deep to the 
external auditory meatus It passes downward and torward beneath 
the sternocleidomastoid muscle and lateral to the common carotid arten 

The vagus nerve leaves the skull beside the internal jugular \em and 
courses mesial to this v ein as far as the common carotid arter\ , w here 
it lies between and behind these structures in the carotid sheath until it-' 
entrance into the mediastinum 

The hjpoglossal nerve emerges from the base of the skull near the 
two foregoing structures and courses with them tor a short distance to 
a point on a level with the hvoid bone, so that it runs forward and 
upward and crosses between the posterior belle of the digastric muscle 
and the hyoglossus muscle to the submaxillare compartment as has been 
alread} described The spinal accessory neree leaves the skull soon to 
traverse the superior third of the sternocleidomastoid muscle and to be 
distributed through the posterior compartment to the trapezius muscle* 

The veins from the face, the tongue and the theroid gland enter into 
a more or less common trunk, the th) rohngual-facial trunk, which lies 
in the superior portion of the region and communicates with the intern ll 
and external jugular vein 

The anterior branches ot the cervical plexus with the exception ot 
the phrenic nerve, pierce the prevertebral tacin to emerge through the 
posterior triangle at about the posterior margin ot the sternocleido- 
mastoid muscle 1 here are the great auricular md the lesser occipital 
nerves and, in general the nerves that supplv the scapula 1 he phrenic 
nerve lies on the anterior scalene mu-clc deep to the prevertebral l net i 
or the floor ot the region 

The parotid gland while encased m a eonipirunent oi u-> own n 
nevertheless m intimate relation not onlv with the -ubm ixill trv region 
but with the superior portion oi the -tcrnoclcidom i»ioid region Its 
importance in this discussion lies m the f let tint s,ituc oi the l.mnh 
glands oi the superior deep cervical chun ire m clo-c com at .»uh it- 
interior pole 

Within the region on the kit s K k the tl uraic duct enters this n ai- 
parunent irom the chest and empties mm the junction ot tl _ hit b- 
clivnn md the lett intern d tugidar vein 1 'a u rT u t »i>» ’ r a 
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the same pathologic process, so that it would appear that the formation 
of a nodulai goiter must be considered as one of the final stages or 
pathologic sequelae of the clinical entity, h) perthyroidism In a rela- 
tncl) small percentage (onl} 8 per cent m our series) was the nodular 
element due to a true benign neoplasm 

The older patients with h) perth) roidism associated with a nodular 
goiter are those who ha\c sunned the disease long enough for the 
nodules to de\elop m the th)roid glands The fact that the) are better 
operatne risks and arc less apt to ha\c se\ere postoperatn e reactions 
than the \ounger patients with a moie acute clinical picture and a diffuse 
h)pertroph) and lnperplasia of the th)roid gland, -would tend to bear out 
this statement 

In the last few )ears, refei cnees to “toxic adenoma” and “h)per- 
tunctionmg adenomatous goiter” ha\c frequentl) appeared m American 
medical literature T licsc terms arc obwously incorrect and misleading 
In the small percentage of cases in which true benign neoplasms are asso- 
ciated -with In pcrtln roidism the histologic manifestations of h)per- 
actnit) of the parenclnma ha\e been demonstrated throughout the gland 
as a whole, so that the neoplasm should he regarded merel) as a coin- 
cidental pathologic lesion 

'1 here is no proof th.it the secretion of a benign tumor can affect the 
oigamsm as a whole or that it can gne rise to toxic manifestations 

At present it is impossible to make a differential clinical diagnosis 
between a true benign neoplasm, an imolutional nodule and a tumor 
resulting from a localized aica of Inpertropln and lwperplasia with 
involution in a patient with h) perth) roidism Nodular goiter with or 
without h) perth) roidism and diffuse goiter with or without hyper- 
th) roidism w ould seem to he a more accurate and an equalh efficacious 
(.finical distinction 
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COMMENT 

Modifications of the combined suprahyoid and lateral dissections of 
the neck may be allowed in tuberculosis and Hodgkin’s disease In 
such cases the sternocleidomastoid muscle may be preserved, the cervical 
nerves are spared, and the internal jugular vein is taken only as a 
matter of convenience In metastatic carcinoma, m carcinoma of the 
branchial cleft and m endothelioma of the neck the procedure is never 
more limited than that outlined in the foregoing description of the 
combined operation Sometimes additional structures must be removed , 
occasionally the hypoglossal nerve and the digastricus and stylohyoid 
muscles must be dissected out because of their involvement within a 
large carcinomatous mass Even the vagus nerve sometimes must be 
sacrificed Removal of less than the whole of the deep cervical chain 
in metastatic carcinoma involving these groups of glands is just as 
inadequate as a simple amputation without axillary dissection for 
carcinoma of the breast 

Simple suprahyoid dissection is an absolute safeguard m cancer of 
the lip It should be employed early in the course of the disease before 
gross involvement of glands has taken place, and should not be delayed 
until there is little doubt regarding the malignant nature of the swelling 
or enlargement of the glands beneath the chin Microscopic examina- 
tion of the glands may fail to reveal metastatic carcinoma in a surprising 
number of instances, but statistical studies show that in a high percentage 
of the cases in which dissection of the neck is not employed the patients 
return to the physician later on account of metastases This is especially 
true of the cases which show involvement of the muscle of the lip or in 
which there is a slight degree of differentiation of cells Dissection of 
the neck in the suprahyoid region is not mutilating, no vital structures 
are in danger, and the procedure is simple and can be accomplished by 
one with a limited surgical experience, on the other hand, the results 
from the standpoint of protection are absolute 

The combined suprahyoid and lateral dissection for metastatic carci- 
noma in the deep cervical chains is almost as satisfactory even in the 
presence of gross involvement of these glands, and in the majority of 
instances gives a complete and permanent block to the spread of the 
disease by metastases While it is true that cures are relatively few m 
carcinoma of the tongue or the pharynx, it is the inability to get rid of 
the primary focus and the infiltration of the floor of the mouth or 
pharynx and not the inability to control metastases that accounts for the 
failure The later dissection, while not as simple as the suprahyoid, can 
be easih mastered, and is not a formidable procedure for surgeons who 
are skilled in handling tissues, even though they have had little experi- 
ence in operations on the neck Even m this extensive procedure, mutila- 
tion is negligible The bilateral combined operation is seldom employed, 
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but nu\ be performed without fear ot serious consequences It is wise to 
allow sufficient time between the two operations for the establishment of 
collateral circulation 

\propos ot recent discussions concerning the anesthetic to be 
emplovcd m complete dissection of the neck, it has been oui experience 
that the most satis I acton anesthetic is light cthei, that is, a minimum of 
ether and a ma\muim ot air Local anesthesia with procaine hydro- 
chloride nitrous oxide and owgen, ether and chloroform have been 
employed Ether is preferred because postoperative pneumonia and 
mortality ha\e been negligible and because the patients have been more 
comtortable following this tvpe of general anesthetic With local 
anesthesia the discomfort ot King on the table throughout the long 
period required for a painstaking operation ot this sort is a point to 
be weighed 'I here is more oo/mg under nitrous oxide because of the 
unavoidable evanosis, be it ever so slight, m addition, the method of 
administration is more difficult because ot the proximity of the operative 
field to the lace Obstetric chloroform would be the ideal anesthetic 
in the hands ot an anesthetist absolute!} familiar with the drug 

Ether should be administered mtraphai vngcally with some machine 
adapted to furnish air under positive pressure 1 he intratracheal method 
of administering ether anesthesia is to be avoided because of the high 
mortahtv when this method is used because of the difficulty of adminis- 
tration, and because it is not an improvement on the mtrapharvngeal 
method 
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USE OF INTRA-ARTERIAL INJECTIONS OF SODIUM 
IODIDE IN DETERMINING CONDITION OF 
CIRCULATION IN THE EXTREMITIES 

REPORT OF CASES * 

A O SINGLETON, MD 

GALVESTON, TEX 

Impairment of the circulation in the extremities due to diseased blood 
vessels, which results in gangrene and the symptoms accompanying it, 
is of ever growing importance The conditions responsible for these 
failures of circulation may be considered as aneurysms of various types 
and obstructions to the arteries and veins The acute obstructions may 
be due to emboli or thrombi obstructing important vessels, the result of 
which may be gangrene if either the arterial or venous blocking is suffi- 
ciently complete The more chronic types of gangrene are the result of 
arterial disease, and clinically and pathologically, these are recognized 
as (1) the arteriosclerotic type which embraces senile and diabetic 
gangrene, (2) thrombo-angntis obliterans (Buerger’s disease) and (3) 
arterial spasm (Raynaud’s disease) 

Each of these three types of disease of the blood vessels differs 
distinctly in its pathologic changes In the arteriosclerotic type, the 
entire arterial system is involved, the capillaries and arterioles being 
seriously involved, and the development of a compensatory collateral 
circulation is hardly possible In thrombo-angntis obliterans, the capil- 
laries and arterioles are not affected to a corresponding extent, and the 
development or improvement in the collateral circulation is possible 
In Raynaud’s disease, an arterial spasm exists rather than permanent 
changes m the blood vessels This knowledge should be kept m mind, 
and efforts at treatment of patients with gangrene or impending gangiene 
of the extremities should be guided accordingly 

In the arteriosclerotic type, in spite of many reports to the contrary, 
arterial sympathectomy is probably not indicated If methods other 
than palliative measures or amputation are used, obstruction of the 
venous return of the blood from the extremity should at least theoreti- 
cally be resorted to by partially blocking the femoral vein and thereby 
utilizing to the fullest extent the diminished amount of blood which 
passes through the small arteries It may be that in some cases the 
good results which have followed arterial sympathectomy or the injecting 
of alcohol around the artery for the same purpose, as practiced by 

* Read before the Southern Surgical Association, Augusta, Ga , December, 
1927 
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Sampson Handley , 1 2 m senile g.ingiene, have been clue to the partial 
obstruction ot the femoral vent by the swelling of the surrounding 
tissue following the operative procedures 

In the second tvpe of gangrene (Buetger's disease), there is a possi- 
bility of an improvement of the collateral circulation, and with the lower 
extremity involved, the ligation of the femoral artery as practiced by 
Dr Dean Lewis* would possibly be the treatment of choice 

The umformitv of the arterial channels and then collateral circu- 
lation can usually be relied on to guide one to the most favorable site 
for amputation But because one cannot tell the exact condition of the 
vessels, one may sacrifice an unncccssarv length of leg, oi again one 
may amputate at too low a level, so that the condition for which ampu- 
tation was perfotmed would not be relieved In order to determine 
moie definite h the location of the vascular obstruction, many methods 
have been suggested, no one ot which has been entirely satisfactorv 
The Mosskowtc/ method is well known, and the test depends on the 
alteration ot the color ot the skin which results from the alternate applica- 
tion and removal ot a tourniquet But this method is often inadequate 
and unreliable 

I he change in the temperature of the foot or toe produced by the 
application and removal ot a tourniquet, as recommended by Brooks 3 
following some excellent observations, is more promising and with 
development ma) be ot great value 'lhe apparatus consists of a 
thermocouple mounted m a h)podcrmic needle and a galvanometer It 
permits of accurate measurements of the temperature of the foot and 
records accurately rapid change in temperature The tourniquet is 
applied for ten minutes, and the temperature of the tissues of the 
extremity falls to room temperature It was found that with the 
removal of the tourniquet the temperature in the tissues of the normal 
extremitv rapidly rose to normal On the other hand, in the tissues of 
an extremity in which there was impairment of the arterial blood supply, 
the release of the tourniquet was not followed by a prompt rise m 
temperature 

1 Handley, W Sampson Treatment of Gangrene of the Extremities, 
Proc Roy Soc Med 20 485 (Feb) 1927 

2 Lewis, Dean Spontaneous Gangrene of the Extremities, Arch Surg 
15 613 (Oct) 1927, Lesions of the Blood Vessels of the Extremities, South 
M J 20 421 (June) 1927 

3 Brooks, Barney Intra- Arterial Injection of Sodium Iodide, JAMA 
82 1016 (March) 1924, Diseases of the Blood Vascular System of the Extremi- 
ties, J Bone & Joint Surg 6 326 (April) 1924, New Method for Study of 
Diseases of the Circulation of the Extremities, 7 316 (April) 1925 Brooks 
and Jostes A Clinical Study of Diseases of the Circulation of the Extremities, 
Arch Surg 9 485 (Nov ) 1924 
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Still another method of determining the condition of the circulation 
in the extremities is by the injection of sodium iodide into the arteries 
and by roentgenologic examination Brooks is also credited with making 

o 

and publishing important experimental and clinical observations in the 
use of this method He recommends the exposure of the femoral vein 
and artery in Scorpa’s triangle, and with the vein and artery clamped 
abcne, 10 cc of 100 per cent sodium iodide is injected into the artery 
with a syringe and needle and a roentgen-ray exposure is rapidly made 
on a sensitive plate The pam is severe, and a short gas anesthesia is 
required I have made use of this method in six patients since the 
publication of Brooks’ work The technic employed has been slightly 
different in that a light spinal anesthesia was used in four patients, 
this seemed to have the advantage of securing the cooperation of the 
patient It was also not found necessary to expose the vessels by an 
incision, but the solution was easily injected with a needle through the 
skm, while an assistant exerted pressure over the artery and vein just 
below the inguinal ligament The results of my experiences cause me 
to both recommend and to condemn the method It is because of the 
unfavorable results, as much as the favorable, that I am prompted to 
make a record of my observations 

Three of the six cases that are reported, occurred m patients with 
aneurysms one of the popliteal artery, one an arteriovenous aneurysm 
of the femorals and one an aneurysm of the first part of the brachial 
artery The results in these three cases were satisfactory, and the 
information gained was invaluable The other three cases occurred in 
patients with gangrene of the toes or feet Two were of the senile or 
arteriosclerotic type, and the other was a moist gangrene due to venous 
thrombosis of the femoral vein associated with sepsis In these cases, 
the results were decidedly unfavorable While the arterial tree showed 
perfectly and the condition of the circulation was revealed thoroughly, 
the damage to the already diseased and narrowed arterioles and capil- 
laries from the sodium iodide was evident, in two instances, the gan- 
grene spread rapidly, necessitating a high amputation in one, while death 
followed in the other 

report of cases 

Case 1 — E S, a colored man, aged 30, entered the hospital on Nov 8, 1922, 
because of chronic ulcers of the leg which would not heal Physical examination 
at this time revealed the classic signs of an aneurysmal ligament 

The diagnosis was chronic syphilitic ulcers of the left leg and arteriovenous 
aneurysm of the left femoral artery and vein Healing of the ulcers occurred 
following the application of dressings and antisyphihc treatment The patient 
left the hospital on December 11, with the ulcers improved, but the condition 
ot the aneurysm was the same The patient reentered the hospital on Jan 16, 
1923, with ulcers of the left ankle and poor circulation in the left leg Results 
of physical examination at this time w^ere essentially the same as those on the 
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first admission Rociitgcu-r iv uiinm itum ot the irternl tree showed the 
connection ot the vurix to he 1 wide communication between the arterj and 
\ein Oi>er ition ennlirnied the di ignosis ot an aiicurv sinal vurix, and the 
alTereiit md elTerent irteries were limited iml divided Tile patient reco%ered 
trom tile operilioii md tile ulcers ihout the ankles healed rapidh When 
the patient w is dismissed jrom tlie hospit d on March lo the circulation m 
the leg ind t* *ot was t url\ good \ low localized bruit could still be heard 
o\cr the middle third ot the thigh 1 lie- patient reentered the hospital on June 
>0 became ot trieture ot the Ixisc ot the skull He recovered conipleteh from 
this condition On iuh 11, the tenioral irtcrv w is lgum injected with 10 cc of 
1(H) per cent suduni iodide, and t rociitgciiogr ini was made which showed the 
heated eids ot the irtcrv the protundi unions and a large number of small col- 
laterals connecting (lie two jmrtions ot the irtcrv I he patient was discharged 
trom the ho'pit d on Julv 2\ is unproved 

The mtormitioti gamed h\ the irternl injection previous to the operation was 
ot value in tli it it showed the inailv is dnlitv ot attempting to separate the arterv 
and vein md suture the- sep irate openings, which method prohahlj would other- 
wise have been itteinptcd 

Cvsr 2 — 1) 1’ a colored man tged -lb, was admitted to the hospital on 

Jtilv 19, 1924, his clnc t trouble being granuloma inguinale which had produced 
a urethrd tistul i He lnd also compl tilled ot pain in the left leg which caused 
him to limp or to have dillicultj in walking because ot a knot” at the posterior 
part ot the joint ot the knee V diagnosis ot popliteal aneurism was made 
lvvciitv cubic centimeters ot HX) per cent sodium iodide was injected into the 
tenioral arterv, md a roentgenogram was made This showed an enormouslj 
dilated lemon! irtcrv of the Ictt leg with a popliteal aueurvsm with partly 
calcified w ills The condition ot the entire icmoral arterv as shown by 
injection ot iodine indicated that operative treatment was not advisable 

Without the roentgen-ray observations I think unquestionablv that an mtra- 
sacular suture ot the aneurvsin would have been attempted, this I am sure 
would have resulted m failure, and most likclv m gangrene ot the leg 

Cist 3 — \ a colored man, aged 39 entered the hospital on Aug 17, 
1927, suffering trom gunshot wounds of the chest and arm One ot the 
bullets had penetrated the right a\i!larv region and had produced a huge 
hematoma in the right a\illa There was also considerable swelling in the 
region of the right shoulder The immediate swelling subsided and about one 
month alter admission a small swelling was noticed m the right axilla just at 
the junction of the axdlarv and braelu d arteries This swelling graduallv 
increased m sue and became pulsating \l>out six weeks liter admission, 
the swelling was about the size ot a lemon and showed ill the' classic signs 
of an aneurysm Eight cubic centimeters ot 1(H) per cent sodium iodide was 
injected directly into the aneurvsin and a rouitgeiiogr mi w is nude vvlueh 
showed that the ancurv sinal sue and the irteries below it were well mjeeted 
Immediately after the injection the cxtrciuitv showed sonic paleness which 
rapidly disappeared without detrimental effects One' week liter the patient 
was operated on and a metal clip ww tpphed ucuiticl the third pirt ot the 
axillary artery and tightened until the i wild pulse w is prietie illv obliterated 
At the present time the aneurvsni his almost di'vppeuexl uul the eireulatie'n 
of the extremity shows signs e>t slight venous oh 'Unction 

The profunda arterv vv is hcic' le'Vealeel, leivuig the briehul immevuatelv 
adjacent to the sac of the' uieiuvsiu It w is touml so uumiuch associated 
with the sac that the umteiupl Heel uutas iniiisiculir suturing w is abandoned 
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Figure 1 Figure 2 

Fig 1 (case 1) — Arterial tree after ligation of the artery above and below 
the aneurysm The roentgenogram of intra-arterial injection of arteriovenous 
aneurysm made before operation was lost 

Fig 2 (case 2) — Intra-arterial injection of popliteal aneurysm showing 
enormously dilated femoral artery above with aneurysmal sac in popliteal space 
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because of fear of destroying the profunda If the profunda had been 
obstructed, tile entire collateral circulation, which was between the profunda and 
the circumflex \essels, would have been cut off, this would have resulted in 
gangrene of the arm 

Case 4 — Mrs J C, white, aged 28, who entered the hospital on April 10, 
1925, gave a history of having been delivered of a postmature, full term, dead 
fetus lour weeks previously Following this she had chills, fever and exquisite 
pain on the slightest pressure over tile middle of Poupart’s ligament All the 
symptoms were aggravated, the leg became markedly swollen, and the foot 
began to turn back A diagnosis of moist gangrene from thrombosis of the 
left femoral and iliac vessels was made About six weeks later, a line of 
demarcation had been established at the ankle joint At this tunc, 15 cc of 100 
per cent sodium iodide was injected into the femoral artery, and a roentgenogram 
was made which showed that the arteries of the leg were normal There was 



Fig 3 (case 3) — Intra-arterial injection showing aneurysm of first part of 
brachial artery revealing profunda branch coming off close to the aneurysmal sac 

some blanching of the healthy tissue, and the gangrene which had become 
stationary immediately spread up the leg several inches Two months later 
the leg was amputated at the seat of election Primary union occurred, and 
the patient was discharged from the hospital on September 15 in a good condition 
The deleterious effect was evidently due to the irritation of the vessels by 
the solution, because the venous obstruction caused the drug to be retamed 
overly long before it was returned to the general circulation 

Case 5 — A P , a colored woman, aged 60, entered the hospital on Feb 24, 
1925, with a condition diagnosed as senile gangrene of the right foot, which 
extended up to the midtarsal joint It was the usual dry type After six 
weeks of expectant treatment, sodium iodide was injected into the femoral 
artery Following the injection the leg became cold, and the circulation below 
the knee was seriously affected Two days later, the patient died 
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The patient was old, and her general condition unfavorable, howe\er, her 
death was apparently hastened by the injection 

Case 6 — B F S , a white man, aged 86, entered the hospital on Feb 4, 
1926, with a history of having been hurt in an automobile accident Physical 
examination at this time showed a fairly well nourished man with abrasions on 
the right side of the chest and tenderness there, but roentgen-ray examination 
did not show fracture While in the hospital the patient complained of a 



Fig 4 (case 4) — Arterial tree showing case of moist gangrene spreading 
higher following arterial injection 


feeling of numbness in both feet and inability to move them as he had formerly 
done The right foot showed a small gangrenous mass on the first and second 
toes The great toe was invohed to the size of about a five cent piece 
Anesthesia in\ol\ed all the toes of the foot Both feet were numb, and the 
patient was unable to flex the metarsal and phalangeal joints There was 
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some pain involving the affected area Touch and pressure sense was lost over 
the discolored portions, but pam, especially on the application of heat, was 
present This numbness of the toes had become progressively worse during 
the last several years The numbness during the last few days began to 
involve the right hand and lingers, particularly the fifth finger The predominant 
loss was that of the sense of touch The condition in the left leg became 



Fig 5 (case 5) — Arterial tree in case of senile gangrene One view shows 
the leg upside down While the mam arterioles are open in both anterior and 
posterior ttbias, senile gangrene occurred m the foot due to the obstruction of 
the arterioles and capillaries 

progressively worse while the patient was in the hospital It became cold, 
motion was lost, and the leg was painful On February 8, 15 cc of 100 
per cent sodium iodine was injected into the left femoral artery, and roentgeno- 
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pital as showing hypertrophy of the exophthalmic goiter type and m 
the remaining five patients (who had taken iodine before operation) 
Mere found the "typical exophthalmic goiter hypertrophy and hyper- 
plasia of an iodine remission” (Rienhoft) Three of the five patients 
Mho took compound solution of iodine Mhile in the hospital showed an 
a\erage remission from iodine, with a drop in the basal metabolic rate 
from 37 to 15 per cent above normal, from 55 to 13 per cent above nor- 
mal and from 57 to 31 per cent above normal, respectively Three other 
patients had taken iodine just before entering the hospital In the other 
fiic cases, iodine Mas not given In onlv one of the thirteen patients was 
there c\idcncc of heait disease (mitral stenosis and auricular fibrilla- 
tion) Tuo other patients had edema, in one probably as a result of 
slight myocardial insufficiency and m the other of marked secondary 
anemia (hemoglobin content 5S per cent) 

Of the other two patients in this group Mho did not show a shaking 
degree of hypertrophy and hyperplasia, sections from the gland of one 
sliOMcd a small localized amount of hypertrophy and hyperplasia m a 
cystic area Minch contained an abundance of colloid He was extremely 
obese, lus postoperatne basal metabolic rate u r as 26 per cent above 
normal and he had had a cystic nodule for fne years He presented 
doubtful clinical eudencc of In perthyroidism In sections from the 
gland of the other patient it Mas possible to demonstrate three types 
of cellular structure — (a) typical “fetal” adenoma, ( b ) involution of 
the gland Mithout hypertrophy and hyperplasia and (r) localized areas 
of hypertrophy and hyperplasia When at rest, his pulse rate u'as 
60 beats to the minute, and Ins basal metabolic rate fell from 28 per 
cent abote normal to *16 per cent above normal after two days' rest 
in bed m ithout medication He complained only of tremor and loss 
of weight Of this younger group, the eleven patients u 7 ho M r ere 
frankly tip rotoxic shouted marked evidence of hypertrophy and 
lrs perplasia of the exophthalmic goiter type which satisfactorily explains 
their clinical picture 

Except in tMO patients udiose hemoglobin content (Sahli) was 
58 and 60 per cent (the latter being the patient previously mentioned 
as having mitral stenosis and auricular fibrillation) anemia u 7 as not 
present Including these two patients, the average hemoglobin content 
was 74 per cent, the average duration of the goiter (after its discovery) 
was four and a half years, and the average blood pressure was systolic 
123 and diastolic 68 Three patients showed fairly high basal metabolic 
rates 67, 65 and 55 per cent above normal, respectively, the average 
elevation above normal was 35 per cent Although exophthalmos was 
not noted m any one of these cases, four patients showed a slight 
lagging of the hd (von Graefe’s sign) 
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formed by Sauerbruch and Hyde 30 They denuded the abdominal wall 
of two rabbits and sutured the shin of one to that of the other Later, 
when a good crossed circulation had been established, an obstruction was 
created in one, following which the same toxic symptoms and death 
also occur led m the animal in which obstruction had not been established 
The outcome undoubtedly would have been the same if a duodenal fistula 
had been estabhshed in one of the animals 

Sugito 37 claims to have isolated a toxin m the blood returning to the 
liver from the intestine in the mesenteric veins in dogs with intestinal 
obstruction When the serum from blood thus obtained was injected 
into the peritoneal cavity of rats, toxic symptoms were observed that 
were not elicited following the injection of blood from animals without 
obstructions Wilkie 38 and McLean and Andnes , 39 however, have 
transfused large amounts of blood from dogs with intestinal obstruction 
to normal animals, without any untoward effect Wilkie also removed 
the intestinal contents from a dog with obstruction and placed them 
in the obstructed intestine of another dog without hurrying the develop- 
ment of toxic symptoms 40 A number of investigators 41 have demon- 
strated that intestinal contents obtained from animals with intestinal 
obstruction do not elicit toxic symptoms when placed m the bowel of a 
normal animal 

Schonbauer 42 and Chenut 43 contended that abnormal absorption in 
simple obstruction may occur via the peritoneal cavity Schonbauer 
stated in support of his contention that iodine placed in the bowel of a 
dog with intestinal obstruction can be recovered from the peritoneal 
cavity He believed that death during obstruction is due to toxins per- 
meating the wall of the bowel and being absorbed from the peritoneal 
cavity rather than to abnormal absorption from the lumen of the intestine 
Schonbauer and Loffler stated 44 that the antitryptic titer of the blood of 

36 Sauerbruch, F, and Hyde, M Weitere Mitteilmgen ueber die parahiose 
bei Warmbeitem nut versuchen ueber Ileus and Uramie, Ztschr f Exper path u 
Therap 6 33, 1906 

37 Sugito, S Ueber die Todesursache bei Ileus (Intoxicationstheorie), 
Mitt a d med Fak d k Umv Kyushu u Fukuoka 9 229, 1924 

3S Wilkie, D P D Acute Intestinal Obstruction, Lancet 1 1135, 1922 

39 McLean, A , and Andries, R C Ileus Considered Experimentally, J A 
M 1 59 1614 (Nov 2) 1912 

40 AVdkie, D P D Experimental Observations on the Cause of Death in 
\cute Intestinal Obstruction, Brit M J 2 1064, 1913 (footnote 38) 

41 Chenut, A L’Eperimentation dans 1’occlusion mechamque du jejunoileon, 
Rev d clur 45 474, 1926 (footnote 3S) 

42 Schonbauer, L. Die Fermente in Ihrer Beziehung zu gewissen der Gal- 
lenblase und zum Ileus, Arch f klin Chir 130 427, 1924 

43 Chenut (footnote 41, first reference) 

44 Schonbauer, L, and Eofiler, E Ueber Ileus-serum, Experimentelle und 
Khmsche Untersuchungen, Wein klm Wchnschr 38 135, 1925 
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patients suffering from intestinal obstruction is increased, and they 
recommended the use of an antitryptic ferment Chenut 43 has examined 
histologically the intestinal wall in cases of simple obstruction and has 
observed evidence of damage to the mucosa at and above the level of 
obstruction He found muscular and mucous and submucous layers 
thinned out The epithelium over the intestinal villi appeared 
desquamated in areas 

In strangulating types of obstruction when gross evidence of damage 
to the intestinal wall such that the bowel is no longer viable is present, 
the bowel undoubtedly becomes permeable to the products of autolysis of 
the wall of the bowel consequent on the strangulation and to the contents 
within the lumen as well When the viability of the wall of the bowel 
in simple obstruction is threatened by the distention of the intestine, 
permeation of the wall by toxins and absorption via the peritoneal 
cavity no doubt may also occur As has been pointed out previously , 10 
however, it is unusual to observe destructive changes in the wall of the 
bowel during simple occlusion Distention ulcers or the gangrenous 
patches that occur on the antimesentenc border of the strangulated 
intestine are infrequently observed in simple obstruction We have 
observed them frequently in closed loop obstruction with the continuity 
of the remainder of the tract reestablished The tension m such a loop 
with both ends closed must, therefore, be much greater than in simple 
severance of the continuity of the bowel 

The fact that dogs with an obstruction high up m the severed gut 
can live for three weeks after having been given saline solution subcu- 
taneously for a few days militates against the theory of the migration 
of toxins through the wall of the bowel and their absorption via the 
peritoneal cavity in simple obstruction A great amount of toxin was 
not absorbed through the distended wall of the bowel in the animal with 
an enormously distended intestine which lived forty-two days following 
severed gut obstruction in the descending colon The absorption from 
the bowel via the peritoneal cavity could also not have been great m the 
animals with duodenal occlusion which survived the procedure for almost 
three weeks after a few days of subcutaneous administration of salt 
solution and m which the obstructed segments were found uniformly 
markedly dilated 

A denial is not made of the suggestion that in simple intestinal obstruc- 
tion absorption may be increased over that present in the normal bowel , 
but evidence of it has not been elicited in these experiments The more 
rapid death when the obstruction occurs high up in the intestine, how- 
ever, is not accounted for by the formation and absorption of a more 
potent toxm than that present when the obstruction is low down in 
the bowel, the more likely cause is the rapid dehydration and loss of 
body chlorides attending obstruction of the upper part of the intestinal 
tract 
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1254 ARCHIVES OF SURGERY 

That liver insufficiency does not play a great role in simple obstruc- 
tion, as has been suggested ,' 15 is apparent from the injections of histamine 
into the mesenteric veins of dogs with intestinal obstruction, described m 
a previous paper The liver of animals with intestinal obstruction still 
possessed the same slightly detoxifying action for histamine observed m 
the liver of normal animals The presence of a high blood fibrin m ani- 
mals with an obstruction in the upper part of the intestine, as observed 
by Haden and Orr , 40 is also against such an assumption 

The increase m the excretion of nitrogen m the urine could be due 
to a toxic action occasioned by abnormal absorption , but the same obtains 
in obstruction of the cervical esophagus Is it likely that absorption plays 
any great role in the death of such an animal? 

SUMMARY 

Obstruction of the upper part of the intestine is much more serious 
than obstruction low down m the colon An animal with the former type 
of obstruction dies sooner because dehydration and loss of chlorides 
occur more rapidly Subcutaneous administration of saline to such an 
animal prolongs his life and obviates the alteration m blood chemistry 
noted in animals with duodenal obstructions to which salt solution is not 
given An increased excretion of nitrogen, however, also occurs in the 
urine of animals with duodenal obstruction to which salt has been given 
A temporary administration of saline is just as efficient in prolonging the 
animal’s life as continued daily administration Therefore, the virtue 
of the remedy cannot lie in any detoxifying mechanism The fact that 
animals with gastric or duodenal fistulas die as quickly as dogs with 
obstructions at the same level and with the same changes m the chemistry 
of the blood and increase in nitrogen excretion in the urine, and the fact 
that the administration of saline prolongs the life of such an animal also 
indicate that the virtue of the drug lies in substitution therapy Dogs 
with duodenal obstruction on which gastro-enterostomy has been per- 
formed can live indefinitely when given salt solution for a few days 
In such an animal, the conditions are right for permanent recovery when 
the dehydration and the loss of the contents of the stomach incident 
to the obstruction have been ameliorated by the administration of saline 
The animal with esophageal obstruction does not lose chlorides and fluid 
by vomiting, but the life of the animal can be prolonged by the adminis- 
tration of saline On the same basis of loss of fluid and fixed base from 
the body, some alteration in the permeability of tissue is necessary to 

45 Werelius A lb Death m High Intestinal Obstruction Due to Liver Insuf- 
ficiency J A M A 79 535 (Aug 12) 1922 

46 Haden and Orr Rlood Fibrin in Upper Gastro-Intestinal Tract Obstruc- 
tion J Exptr Med 45 427, 1927 
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explain the death of an animal with esophageal obstruction or a rabbit 
with duodenal obstruction that does not vomit In the animal with ileal 
or colonic obstruction the marked increase of nonprotein blood nitrogen 
and low values for blood chlorides are not obtained The administration 
of saline in low obstruction would therefore not afford the same pro- 
tection as it does to animals with duodenal obstruction 

CONCLUSIONS 

1 The explanation of the rapidly fatal issue in dogs with obstruction 
in the upper part of the intestine is to be found in the rapid dehydration 
and loss of chlorides accompanying occlusion of this portion of the 
bowel 

2 The virtue of saline solution in the treatment of patients with 
obstruction in the upper part of the intestine does not he in any protective 
or detoxifying influence, but in its value in replacing the chlorides and 
fluid lost 

3 Evidence was not obtained to show that dogs with simple obstruc- 
tion in the upper part of the intestine died as the result of absorption of 
toxins from the obstructed bowel 

4 Interference with the continuity of the upper part of the intestine 
(occlusions or complete external fistula) gives rise to an increased non- 
protem nitrogen in the blood and low blood chloride values , an increase 
m the excretion of nitrogen in the urine also occurs The administration 
of sodium chloride prevents the increase in the nonprotein nitrogen of 
the blood, but the urinary excretion of nitrogen continues to be high 
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PROBABLE INFLUENCE OF PANCREATIC JUICE 
IN THE REGULATION OF GASTRIC 
ACIDITY * 


ROBERT ELMAN, MD 

ST LOUIS 

Drainage of the total external secretion of the pancreas, as already 
reported m a previous communication , 1 leads to increasingly severe 
vomiting in a few days, and, m about a week, to a fatal outcome In the 
attempt to explain these symptoms of gastric irritability, a number of 
observations were made The contents of the stomach were examined 
in most of the animals, and the behavior of gastric acidity was studied 
in a special way The results will be presented m detail They have 
suggested among other things that a reciprocal relationship exists 
between the alkaline pancreatic juice and the acid secretion of the 
stomach 

One aspect of this relationship has long been known, and the 
data herein contained adds further proof, that is, that the acid gastric 
juice, passed into the duodenum, is the normal stimulus of pancreatic 
secretion Its discovery by Dohnsky 2 in Pavlov’s laboratory has been 
amply confirmed by all subsequent observers Others of Pavlov’s pupils, 
notably Boldyreff , 3 brought forth evidence to support the idea that by 
reflux into the stomach the alkaline pancreatic juice neutralized and 
thereby regulated the level of gastric acidity The latter hypothesis has 
remained more or less unconfirmed, though m the past few years much 
evidence in its support has accumulated The observations herein 
recorded, as will be pointed out subsequently, not only seem to support 
this theory, but also tend to indicate that it may be an important 
phenomenon 

METHODS 

All observations were made on healthy adult dogs m which the total external 
secretion of the pancreas was being drained to the outside m a closed collecting 
system under aseptic conditions This was possible by intubating tire large pan- 
creatic duct according to a method previously described 1 In some dogs, pro- 
Msion was made for the return of the juice to the duodenum so that the secretion 
could be collected or reverted to the animal at will The experiments here 
described were always performed during the first days of drainage and, there- 
fore, before the onset of the severe vomiting 

♦From the Department of Surgery, Washington University School of 
Medicine and Barnes Hospital 

1 Elman, R , and McCaughan, J M J Exper hied 45 561, 1927 

2 Dolinsky, J L Diss , St Petersburg, 1894 

3 Boldyreff, W Ergebn. d. Physiol 11 121, 1911 
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The contents of the stomach were obtained with a small rubber tube con- 
nected at one end with a small perforated metal bulb such as is used for 
duodenal drainage The animal was placed in a Pavlov frame while aspirations 
were performed The acidity of the contents of the stomach were determined 
by titration with tenth normal sodium hydroxide with dimethyl-amino-azobenzene 
(Toepfer’s reagent) as the end point for “free”, and phenolphthalem for “total”, 
acid All samples were centrifugalized, since most of them contained a good 
deal of debris, particularly those removed from the fasting stomach Only the 
clear fluid thus obtained was used in titrations 

To study the behavior of gastric acidity, a "test meal" of 200 cc of 0 5 
per cent hydrochloric acid was used as originally devised by Boldyreff 4 5 The 
solution was deliberately introduced by gavage, and specimens were aspirated 
every ten or fifteen minutes thereafter till the stomach was empty Animals 
were deprived of food for from four to six hours, as a rule, and the contents of 
the stomach were emptied before the experiment was begun 

These experiments afforded opportunity, at the same time, to measure the 
effect of gastric acidity on the secretion of the pancreas The collecting tube 
draining the gland was connected with a sterile graduate, and the amounts of 
fluid flowing were recorded at regular intervals, both before and after the acid 
was given 

EXPERIMENTAL OBSERVATIONS 

The Acid Stimulus to the Flow of Pancreatic Juice — Fractional 
readings of the secretion of pancreatic juice following the introduction 
of 0 5 per cent hydrochloric acid into the stomach revealed an immediate 
and marked augmentation in the rate of flow In the instance repre- 
sented in chart 1, typical of a number of identical experiments, 51 cc of 
clear sterile secretion was collected dunng the course of one hour after 
the acid was given, or nearly three times the hourly average of the entire 
twenty-four hour output Though this confirms the observations of 
other workers, I believe that my experiments are the first performed 
on unanesthetized animals yielding sterile juice from the entire pancreas 
and must, therefore, more closely represent the normal conditions 

Failure of A ad Neutralization during Dtamage of Pancreatic 
Juice — Normally, acid solutions introduced into the stomachs of healthy 
dogs, 4 as well as healthy human beings, 6 are promptly and completely 
neutralized This progressive lowering of acidity did not occur in ani- 
mals in which the total pancreatic juice was flowing to the outside It 
remained high, so that aside from a slight drop at first, the titrated 
acidity (against phenolphthalem) of the final sample was nearly the 
same as that of the first one Twelve experiments were performed on 
eight different animals, and the results were the same The curves in 
chart 2 represent an instance m a dog provided with an “altercursive” 
or double intubation which enables juice to dram to the outside or to 

4 Boldyreff, W Quart J Exper Physiol 8 1, 1914 

5 Boldyreff (footnote 4) Apperly, F L , and Cameron, G Med J 

Australia 1 521, 1923 
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Chart 1 — The acid stimulus to the flow of pancreatic juice is shown by the 
prompt increase in the rate of secretion from an intubated dog following the 
giving of 200 cc of 0 5 per cent hydrochloric acid by gavage (indicated by 
the arrow) The normal rate of flow of 3 cc for each ten minutes increased 
to 9 and then to 10 cc , and gradually dropped back to the normal rate after 
eightj minutes The dog weighed 10 Kg 



Chart 2 — The failuie of acid neutralization in the stomach after the giving 
of 200 cc of 0 5 per cent hydrochloric acid by gavage to a dog draining the 
entire pancreatic juice is shown in the upper curve The titrations for “total” 
acid m successne aspirations remained high even after one and one-half hours 
B} contrast the prompt neutralization is shown in the lower curve of the same 
experiment in the same dog, but at a time when pancreatic juice was flowing 
back to the duodenum The difference of twenty-five minutes in emptying time 
should also be noted (see text) The lower arrow indicates pancreatic juice 
flowing to the duodenum, the other arrow indicates pancreatic juice flowing to 
the outside 
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flow back to the duodenum at will 1 The lower curve shows the normal 
drop in the acidity of the solution introduced into the stomach at a time 
when pancreatic juice was flowing back to the duodenum, the upper one, 
the absence of neutralization when it was draining to the outside 

The experiments of Bolyreff 1 and of Migay 0 may well be referred to at 
this point These authors did not find any lowering in the acidity of hydrochloric 
acid solutions given dogs after ligation of the pancreatic ducts or after occlusion 
of the pylorus When the common bile duct or lower end of the esophagus 
was obstructed, neutralization proceeded normally They concluded from this 
that neither bile nor swallowed saliva are responsible for the phenomenon, but 
rather the reflux of pancreatic juice into the stomach 

It is of special interest to note the behavior of “free” and of “combined’ 
acid in these experiments, as shown in chart 3, which represents a typical 
instance Though the former ‘value fell, the latter rose pan passu, so that the 
“total” acid remained the same In the normal, combmed acid was not found, 

Titrations of the Clear Fluid Obtained After Centnf legalization of the Contents of 
a Stomach Removed from Fasting Dogs Draining Pancreatic Juice Showing 
High Combined and Total Acid in Contrast to Those Removed from 
Dogs m Which the Juice was Flowing Back to the Duodenum 


Hours Day 


Doe 

After Food of Drainage 

Free Acid 
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Total Acid 

51 

8 

4 

40 

103 

143 

51 

9 

2 

24 

88 

112 

S3 

0 

1 

38 

00 

128 

S3 

38 

3 

0 

78 

78 

50 

1 

2 

18 

64 

82 

53 

0 

2 

10 

86 

90 

52 

18 

2 

0 

40 

40 

59 

69 

53 

*! j 

r ' Altercursive” fistula 

1 36 

V 28 

j 32 

16 

8 

12 

62 

36 

44 

1 with pancreatic Juice 
| flowing back to the 
L duodenum 


as the total and free acid were always the same, the fall in acidity affecting each 
equally This phenomenon may well be explained by the probable buffer action 
of the large amounts of intestinal contents regurgitated into the stomachs of 
these dogs which lose their total pancreatic juice The samples in the normal, 
on the contrary, were always clear The significance of this observation will 
be discussed 

The High Acidity of the Fasting Contents of Dogs Draining the 
Total Juice — The contents of the stomach obtained from dogs after one 
or more days of drainage showed a much higher “total” acid than 
normal, in a few cases, it was three times as great (table) These 
specimens, too, showed a high value for the “combined” acid and con- 
tained a considerable amount of intestinal contents, as already mentioned 

The Regurgitation of Intestinal Contents into the Stomach — In every 
instance in which the contents of the stomach were aspirated during the 

6 Migay, F , quoted by Babkin, B P Diss , St Petersburg, 1909 , Die 
aussere Sehretion der Verdaungstruse, 1914, p 382 





£Z6l (F d V) S£9 H 3jn S X A\Djpuy ‘JOjAioq 09 
Icbl OPf) S9t G Sjn S U»of $ 3U0 2 X ON 6S 

LZb\ S/9 ffc 3 £ 90 33U ^£) Sjng ^ £) ‘qncjjg gc 

Zc6I C ,jd v> 69S n Sing f jug Munc],\r 'ucjo H Z 9 

oip uiojj juB|dsiiB.i3 snouogojnB ub ■Suijjvj.o Acj ji SuioBjdoj 
ut popoooons 00 jsjAioq; ouoq {Bdiuoujotu qjjy oatjno Dip jo uoisdxo 

SuiAVOpO^— )JVJQ OUOQ P -’</ OUOQ pj WOD)OJ]T V Jo UOip»pOJ(Jo^ 

sjpisoj Xjojobjsijbs ipiAi ‘sjuopBd ouiu 
uo uouBjado sup pouuojjod opi opsmu smuionoojjsBS otp ojui uopuoj 
jouojsod sqBiqp oip jo uoiiEjuc[dhUc.q si juoiujbojj judiSoj Dtp jsqj 
pojsoSSns oq ‘Uooip sup uo SuipooDOAX opsmu louojsod sqBiqp oip 
jo uonounj aqj ui osbojoiu uojnsuoduioo u ipu\ ‘opsmu snuuouoojjSES 
oqj jo ssouqEOAi c si uoqipuoo uciuud oip jBip popnpuoo puu jooj A\cp 
jo iCSojoijo oqj jo Xpn ,s b apuiu 0 „ opvoNj— jooj mvjj jo £ bo pi) 3 
qoorpui oip jo sooujans iouui oip juiiuSe sovpq oip jo soobjjus jojno oip 
soojoj put? siiieSbjjsk oqj jo co\[cq oaij oqj sojvjedos stqjp snpScajsu 
oqj jo pBoq oqj jo ojod longjuE oip uiojj jno ouoq jo qstp u sjaosui 
puE ‘sodejjiis snouiSujqjto oip Suuoiuoj tojjv 'oinqd ]ujji2us-ptiu 
oqj ui snpScjjsc oqj sjqds oq qooqEui oqj uoo.ujoq oouds Dtp py ^pp|d 
-uioo stqo2BjjsE oqj oqEtu oj y siuiof pioqduosop’SuajsE oip puu 'pioqno 
-ooubojbo oqj ‘jBjcSujjscqns oq; ‘jB]B2pjjSB-oiqij oqj Suipnpui ‘ojquu 
otp jo sisojqjjEpnosd jo uopujodo oip sojEDOApB BS qnBJjg jooj otp jo 
sisXpjud ojojdutoo jo uotppuoo oqj joy ; — op up ot[f Jo usopojij) ty 

ojq 

o2ejoab ub jo osjnoo oqj ui pojoofqns si 31 ijoujax 03 uni 13s pun ssojjs oqi 
SuipuujsqjiAv jo 3[qBduo juiof u ui sjjusoj uoqujodo oqj juqj popnpuoo 
joqjnu oqp punoj sbav juoiuuSq piotuo ojqmv 2uojjs u oanpooood 
sup Suunp puc ‘uoijujodo jeuiSuo oqj J03JE sjeoX oaij pouuojjod 
seav sisopojqjjE us juorjcd ouo uj poj iodoj ojoa\ soouq pooS suoijdooxo 
ooiqj q3iA\ jnq ‘suoijubo jeijavoiuos ojoav sosuodsoj Jioqj uoseoj suj3 
joj puu ‘saouoisuod ojoav sjuoijBd oqj jjy poAojdmo sba\ (uoijnjpsqns 
[biosbj ) uoaujodo ( soaoj0 ^9jq jo uoijBoyipoui spojjuj oqx ipttug 
uKasjy Kq uo pajBoado sjuopBd uoAsp ui souq oq; jo sjuoiuuSq jejojei 
[BUJ9JUI puB pioiuo J0U9JUB 9q3 jo uoijoiujsuoooj jo sjjusoj oip pojaodoj 
iS uBJopj — 03 i ry sly Jo sjiiouidDij pioiuj oi[) Jo uoi)iiu)sii030'g 
dooj A'aqnd aqj qSnoaip Xpoij gpqg 03 3pj oq ubo uopuoj pojuBjdsuBp 
9l il p9A0jdun ipnui uasq suq puBq sip jo ssoujnjosn oip puu 
qiunip oqj jo uoqoB Suisoddo juaqsoxa si ojioip ‘pouaojjsd scai uoijBJodo 
aqj uroqM uo sjuapud 9Ay oq; uj quimp oip jo xuEpnjd jBunxood oip 
jo osuq oip ui 9joq jjup b qSnojip UA\uip puu uqud oip ssojob AjjbuoSbip 
psujBo si joSuy Suu oip jo uopuoj smuqqns oip jo puo oojj oqx J^Siiy 
ojppim oip jo uopuaj smurjqns oip jo jUEidstiEJj oojj oip jo spuo oavj 9qJ 
Supmn Aq psiujoj dooj b qSnojip joSuy Suu oip jo uopuoj smuqqns oip 

££Zl AX3DX{]S DIQHdOHJlIO—ir 13 N0S71A1 



-Acidity 


1260 


ARCHIVES Of SURGERY 


drainage of the total pancreatic juice, a good deal of admixed material 
was found When drainage had occurred for three or four days, the 
specimen was thick and brownish, and by its fecal odor it betrayed its 
origin in the lower ileum Autopsy m each case showed an intact gastro- 
intestinal tract without evidence of gastrocolic or lleogastric fistula It 
was obvious that the material m the stomach was regurgitated intestinal 
contents, such as are never found in the stomach under normal conditions 
Centrifugalization always yielded three layers The upper layer was 
. grayish and proved to be neutral fat , the lower one was dark brown 01 
black, its nature was undetermined, and there was a more or less clear 
fluid between the two Titration of this fluid always showed a high 
content of acid 



Chart 3 — The behavior of “free” and “combined” acid in titration of 
aspirated samples after the giving of 200 cc of 0 5 per cent of hydrochloric acid 
solution to a dog draining the total pancreatic juice After the free acid decreased, 
the combined acid increased so that the "total” acid was always the same. The 
aspirated samples always contained much regurgitated intestinal contents which 
probablv accounted for this (see text) 

COMMENT 

The observations herein recorded throw considerable light on the 
nature of the severe gastro-intestinal upset which follows drainage of 
the total pancreatic secretion In brief, they show that the contents 
of the stomach of such animals are abnormally acid, and, moreover, 
that there is a failure of neutralization to occur when acid solutions 
are introduced into their stomachs, though an intense flow of pancreatic 
juice is always provoked thereby Finally, the constant finding of 
intestinal contents in the stomach of these animals shows that regurgi- 
tation occurred regularly 

The first inference from these observations was that I was dealing 
with a condition whereby some mechanism for the regulation of gastric 
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acidity was interfered with, and the second one, that the alkaline 
pancreatic juice was responsible The intense regurgitation of intestinal 
contents into the stomach, contents even from the lower part of the 
ileum, pointed to an attempt on the part of the body to compensate 
for the missing pancreatic juice, indeed, by its buffer action, it did exert 
some neutralizing effect (chart 3) Analysis of the evidence of others, 
finally seemed also to point to the existence of this mechanism and to 
its importance in the relationship between stomach and duodenum, both 
normally and xn certain pathologic conditions 

That the level of gastric acidity is actually regulated by some neu- 
tralizing agent rather than by variations m the secretory activity of 
the gastric glands is based on the fact that pure gastric juice is always 
secreted at a much higher acidity than is ordinarily found in the contents 
of the stomach even after a test meal Pavlov was the first to maintain, 
on the basis of his own observations, that the gastric glands secrete 
a juice of a constant and rather high acidity of about 0 5 per cent 
hydrochloric acid, or, in terms of titration values, of 140 7 More 
recently, Carlson, 8 though questioning the truth of Pavlov’s contention, 
in observing two patients with esophageal stricture and gastric fistula 
found that the actively secreted juice is always of a constant acidity 
close to 0 5 per cent hydrochloric acid JRehfuss and Hawk reported 
evidence to show that human beings secrete gastric juice of a constant 
and high acidity, 0 and Hollander, 10 by experimentation on dogs, has 
shown that the actively flowing secretion from a Pavlov pouch is of 
a high acidity which after the injection of histamine equals a p R of 
0 92, or greater than 0 5 per cent hydrochloric acid The much lower 
figures obtained in normal stomach contents must obviously be due to 
the existence of some neutralizing mechanism Such a mechanism, 
furthermore, has been strikingly demonstrated by Kahn and Yaure 11 
These authors, using p R as a measure of acidity, gave test meals to 
dogs with a Pavlov pouch and simultaneously studied the contents 
of the mam stomach as well as the pure juice flowing from the isolated 
pouch Whereas the former varied considerably and never was more 
acid than p H 1 9, the pure juice was secreted at the high and constant 
acidity of p R 1 1 

This regulation may occur, of course, by the diluting action of 
swallowed saliva, mucus, bile or pvloric secretions, and this mechanism 

7 Pavlov, J P The work of the Digestive Glands, London C Griffin & 
Company, 1910, p 32 

8 Carlson, A J Am J Physiol 33 248, 19 IS 

9 Rehfuss, M E , and Hawk, P B Gastro-Intestmal Studies JAMA 
63 2088 (Dec 12) 1914 

10 Hollander, F Proc Am Soc Biol Chem , J Biol Chem 74 23, 1927 

11 Kahn, J, and Yaure, G Arch f d ges Phvsiol 206 119, 1924 
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100 diastolic) and caidiac hypertrophy None of these factors, how- 
evei, except the anemia, can be said to have influenced the hyper- 
thyroidism other than indirectly These five patients, however, were 
suffering from conditions which placed the heart undei a continuous 
abnormal strain Of the eight cases, six weie classed by Rienhoff as 
typical instances of exophthalmic hypertrophy, although the presence 
of a capsule had influenced the pathologic laboratory to designate them 
as mixed colloid and fetal adenomas The other two patients showed 
more than average hypertrophy and hyperplasia 

Of the ten patients who were given iodine in the hospital, three 
showed marked improvement, three slight improvement and four none 
Two of the patients who were not helped by iodine died, one, whose 
basal metabolic late was 60 per cent above noimal, had maiked anemia 
(hemoglobin content 55 per cent, led blood cell count 3,068,000), blood 
piessure of 170 systolic and 60 diastolic and a large cystic goiter m 
which cellular hypertrophy and hyperplasia of the small acinar type were 
demonstrable at operation , the other, w hose basal metabolic rate was 
40 and 37 per cent above normal, had auricular fibrillation and a goiter 
of twenty-fom j ears’ duiation, which showed typical cellular hyper- 
trophy and h) pei plasm with areas of degeneration One of the patients 
who was not benefited b\ iodine became restless and had a much higher 
basal metabolic rate, probably as a result of psychic disturbance, m the 
other patient, the basal metabolic rate rose from 25 to 31 pei cent above 
normal in ten days, and the iodine was discontinued The three patients 
who improved markedly under treatment with iodine showed char- 
acteristic cellulai h) pertrophy and h) perplasia which had undergone 
an iodine remission In two of the three patients who showed only 
slight improvement under tieatment with iodine, encapsulated areas of 
cellular hypertrophy and hyperplasia were demonstrated The effect 
of iodine was much less striking and less frequent m the older group 
than m the younger group 

The average increase in the basal metabolic rate was 39 5 per cent 
above normal, the average blood pressure was 162 systolic and 
80 diastolic 

In the oldei group an appreciable secondaiy anemia was not uncom- 
mon, the average hemoglobin content being 66 per cent This factoi 
serves 3 at least to increase the load of the heart as well as to raise 
the basal metabolic rate 4 

3 Blalock, Alfred, and Harrison, Tmslev R Unpublished Observations 
on the Cardiac Output in Anaemia, quoted bv Harrison and Leonard J Clin 

Investigation 3 1, 1926 , , 

4 Tompkins, E H , Bnttingham, H H , and Drinker, C IC Basal Meta i- 

olism in Anaemia, Arch Int Med 23 441 (April) 1919 
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[Ed Note — The article by Turner was published m 1924, but was 
cnerlooked at that time and so not included in the Report of Progress 
in Orthopedic Surgery Only recently was our attention called to it, 
but it appeared significant, and for this reason it is abstracted in this 
report We have observed several patients who unaccountably developed 
painful stiff hands after Codes’ fracture, and Turner’s theory affords a 
plausible explanation ] 

Late Results of Fractures of Long Bones — Walker 03 has continued 
with his studies of the late results of gunshot and other fiactures among 
the American combatants in the World War He reviewed the results in 
4,647 fractures of the femur He compared the results in veterans who 
applied to the bureau for relief twelve, eighteen, twenty-four, thnty, and 
thirty-eight months after injury After a period of four years, the 
examination showed an improvement in disability rating of 86 per cent 
in the twelve months group , 77 per cent in the eighteen months group , 
62 per cent in the twenty-four months group , 45 per cent in the thirty 
months group, and only 14 per cent in the thirty-six months group 

Epiphyseal Separation of the Ischium — Schoolfield 01 described the 
rare case of a patient with epiphyseal separation of the ischium 
Roentgen-ray examination showed an inward displacement with con- 
siderable encroachment on the pelvic cavity, the ilium and pubes appar- 
ently remaining in normal relationship There was a defect in the 
acetabulum The head and neck of the femur showed changes charac- 
teristic of Legg-Calve’s disease A perfect reduction was finally obtained 
following two manipulations and fixation of the hip in a position of 
wide abduction 

Fiactiues of the Knee — Zanoli 05 made a study of fractures in the 
region of the knee, excluding fractures of the patella, using the material 
of the Rizzoli Institute Between the years 1899 and 1922, thirty-four 
patients with such fractures were treated of a total of 1,864 fractures, 
thus making a proportion of 1 23 per cent Interarticular fractures of 
both the lower end of the femur and the upper end of the tibia were 
included From a study of the results the writer concluded that con- 
servative treatment, using the traction apparatus of Zuppinger until 
replacement of the fragments is obtained and then immobilization in 
a plaster casing, is the method of choice 

[Ed Note — We do not know of any more difficult fracture problem 
than that represented by some of the interarticular fractures of the 
upper end of the tibia The entire joint surface may be disrupted, and 

63 Walker, J B U S Vet Bur M Bull 3 651 (July) 1927 

64 Schoolfield, B L J Bone & Joint Surg 9 498 (July) 1927 

65 Zanoli, R Chir d org di Movimento 10 463 (April) 1926 
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oped auncular fibrillation with the thyrotoxicosis Tins was the only 
case in the younger group in which auricular fibrillation was noted, 
whcieas m the oldei patients, whose heaits were less able to stand the 
strain, fibrillation occurred m eight cases The fact that the cardiac 
symptoms always cleared up, or at least wei e greatly ameliorated, after 
thyroidectomy is, apparently, an argument against any cardiac damage 
resulting fiom the thyrotoxicosis At any rate, it proves that the condi- 
tion of these hearts (in this series all to be found m the older group) 
may change from auncular fibrillation and myocardial insufficiency to 
normal rhythm and compensation when the metabolism has been lowered 
and presumably the thyrotoxicosis has been removed 

Chnstian 0 cites two instances of caidiac decompensation which 
occurred when the basal metabolic rate in long-standing cases of 
myxedema "was brought up toward normal by the use of desiccated 
thyroid gland The heart in these cases was able to function satis- 
factorily on a low plane of metabolic activity, but was unable to stand 
the added burden brought about by an increase in the metabolic rate 
In like manner one may explain the satisfactory therapeutic results of 
subtotal thyroidectomy reported by Hamilton 10 m two cases of cardiac 
decompensation with nodular goiter, without hyperthyroidism In these 
cases, compensation was established when, presumably, the metabolic 
rate was lowered from normal to subnormal, and the question of 
thyrotoxicosis did not enter in 

Robinson and Burwell, 11 studying a case of hyperthyroidism, find 
the cardiac output greatly increased, and believe this to be an evidence 
of abnormal heart strain Similar observations are reported by 
Liljestrand and Stenstrom 12 who report observations on eleven cases 
of exophthalmic goiter in which there was a cardiac output of 80 per 
cent above normal (female) and 100 per cent above normal (male) 
Harrison and Leonard 13 believe, from their study of cardiac decom- 
pensation in dogs, that this condition is associated with an increased 
cardiac output, and Robinson 14 reports confirmatory observations m 

9 Christian, H A The Heart and Its Management in Myxedema, Rhode 
Island M J 8 109, 1925 

10 Hamilton, Burton E The Heart in Toxic Thyroid States, S Clm 
N Amer 4 1411, 1924 

11 Robinson, G C , and Burwell, C S Personal communications, quoted 
by Harrison, T R , and Leonard, B W J Clin Investigation 3 1, 1926 

12 Liljestrand, G, and Stenstrom, N Circulation in Exophthalmic Goiter, 
Acta med Scandinav 63 99, 1925, abstr, J A M A 86 456 (Feb 6) 1926 

13 Harrison, T R , and Leonard, B W The Effect of Digitalis on the 
Cardiac Output of Dogs and Its Bearing on the Action of the Drug in Heart 
Disease, J Clm Investigation 3 1, 1926 

14 Robinson, G C The Disturbances of Cardiac Function Leading to 

Heart Failure, South M J 20 222, 1926 
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injuries of the semilunar caitilages and of the crucial and lateral liga- 
ments are frequent accompaniments The only chance of restoring 
function m such a knee lies m early operative treatment There is such 
wide variation in the damage caused by these fractures that it is impos- 
sible with fairness to group them in one class and conclude, as the author 
of the foregoing article has done, that nonoperatne tieatment is the 
method of choice ] 

research 

Influence of Diet on Healing of Wounds — Herrmannsdorfer , 06 w ho- 
rn collaboration with Sauerbruch previously studied the effects ot diet on 
patients with surgical tuberculosis, has now gathered together his observa- 
tions bearing on the effects of diet on wounds and infections He found 
important differences between the metabolism of healthy persons and 
that of persons with infected wounds The reaction of infected wounds 
is acid, and the more severe the infection the greater the acidity The 
alkali reserves of the blood are lowered He stated that it is possible 
by suitable diet to influence the acidity of the wound and that this can be 
demonstrated With an acid diet the weight of the body is in balance, 
the wound shrinks, the secretion decreases, and tire bacteria diminish, in 
both \anety and number On the other hand, with an alkaline diet the 
weight of the body increases and the appearance of the wound changes 
for the worse The granulations swell, the wound secretion becomes 
greater in amount, a pseudodiphthentic membrane spreads o^ er the sur- 
face, and the bacteria are increased in number and in variety The writer 
expressed the belief that the experiments clearly show that the living tis- 
sues are subject to great variation in chemical composition and that these 
changes have an influence m determining whether bacteria will find them 
favorable or unfavorable culture mediums 

[Ed Note — We report this article with reserve, hoping that it may 
stimulate others to repeat the experiments and either confirm or disprove 
Herrmannsdorfer’s observations ] 

Joint Fluid Ferments — Abderhalden and others have shown that the 
juices of certain organs have specific reactions resembling those of fer- 
ments m that they act only on peptones obtained from those organs 
Hempel 67 tested synovial fluid on joint cartilage, using Abderhalden's 
nncrotechnic In six of twenty-two patients specific ferments were 
demonstrated , in seven patients the results were negative, and in the 
remaining patients the joint fluid was not of a character to permit 
optical examination In four of the six positive tests, the cartilage was 
distinctly affected The reaction is said to be so exact that a lesion of 

66 Herrmannsdorfer, A Deutsche Ztschr f Chir 200 534 1927 

67 Hempel, C Zentralbl f Chir 54 2377, 1927 
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CONCLUSIONS 

1 In a senes ot thuty-Uvo cases designated as instances of nodular 
goitei with hyperthyroidism, sections from the gland in every instance 
revealed areas of hypertrophy and hyperplasia of the thyroid 
epithelium 

2 Patients in the age group below 45 years show pathologic 
changes closely simulating those of exophthalmic goiter, and their 
disease may be classified as nnld, pure hyperthyroidism 

3 Patients in the age group above 45 years nearly all present morbid 
conditions such as heart failure, hypertension, obesity or anemia, which, 
when augmented by more or less slight hyperthvroidism, present a 
serious clinical pictuic 

4 When one considers the various factors which combine to pro- 
duce the clinical picture, a close parallelism is seen between the degree 
of hypertrophy and hyperplasia of the thyroid epithelium and that of 
thyrotoxicosis 

5 4 hese cases of nodular goiter with hyperthyroidism seem to 
differ from cases of exophthalmic goiter chiefly in the degree of thyro- 
toxicosis, and occur mainly in elderly persons who are suffering also 
from other conditions which disturb their circulatory mechanism 

6 1 hese facts seem to be in accord with Rienhoff’s hypothesis, that 
92 per cent of nodules in the thyroid gland are the result of a long- 
standing or frequently recurring ovcractivity of the thyroid gland 
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the cartilage which is invisible nmcroscopically may give a positive result 
Hempel also pointed out the close relationship between the blood and 
the joint fluid, as shown by the similarity in the contents of both fluids 
Healing in Injuries of the Carpal Scaphoid — Johnson 03 carried out a 
series of experiments on animals to demonstrate the reparative processes 
after injury m the short cancellous apenosteal type of bone, such as the 
carpal scaphoid The same operative procedure was performed m each 
of a series of adult dogs In one forepaw the scaphoid was fractured 
with an osteotome, in the scaphoid on the opposite side a deep defect 
was created with a small drill At the same time, m the corresponding 
radius, an osteotomy was performed or a defect made in the lower third 
of the bone The dogs were then killed at various time intervals up to 
six weeks From a study of the specimens thus obtained the author 
drew the following conclusions 1 Bone repair takes place in the 
scaphoid in exactly the same manner as in the medulla of the diaphyses, 
but the process is not as active or as extensive 2 There is no 
interference with vascularity of the fragments which would cause 
necrosis, delayed union, or nonunion 3 In these experiments approxi- 
mation of fragments was so close that mobility or displacement did not 
play any part m retarding union 4 Lytic action of the synovial fluid 
was not observed 5 Lack of all periosteal callus is a large factor m 
causing slower union 6 Fractured hyaline cartilage heals by fibrous 
tissue, and adjacent but undamaged hyaline cartilage also often under- 
goes fibrous change This gives rise to permanent changes of the articu- 
lating surfaces and is probably the element most responsible for poor 
functional results seen clinically in these fractures 7 All bones of this 
cancellous type healed more slowly than the long bones This is due 
largely to the lack of subperiosteal callus formation, but it is also due, 
in part, to the cancellous reaction being less extensive and less active 
than is the medullary response in the diaphysis 


68 Johnson, R W, Jr J Bone & Joint Surg 9 482 (July) 1927 
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CONCLUSIONS 

1 In a series of thnty-two cases designated as instances of nodular 
goiter with hyperthyroidism, sections from the gland m every instance 
revealed areas of hyperti opliy and hyperplasia of the thyroid 
epithelium 

2 Patients m the age group below 45 years show pathologic 
changes closely simulating those of exophthalmic goiter, and their 
disease may be classified as mild, pure hyperthj rotdism 

3 Patients in the age group above 45 years nearly all present morbid 
conditions such as heart failure, hypertension, obesity or anemia, which, 
when augmented by more oi less slight hyperthyroidism, present a 
serious clinical picture 

4 When one considers the various factors which combine to pro- 
duce the clinical picture, a close parallelism is seen between the degree 
of hypertroph} and hyperplasia of the thyroid epithelium and that of 
thyrotoxicosis 

5 These cases of nodular goiter with hyperthyroidism seem to 
differ from cases of exophthalmic goiter chiefly in the degree of thyro- 
toxicosis, and occur mainly in elderly persons who are suffering also 
from other conditions which disturb their circulatory mechanism 

6 1 hese facts seem to be in accord with Rienhoff's hypothesis, that 
92 per cent of nodules in the thyroid gland are the result of a long- 
standing or frequently recurring overactivity of the tlnroid gland 
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juice secreted and in the degree of acidity were found m normal persons 
alt lough repeated examinations on the same person varied but slightly' 
Here, again, a normal curve of secretion cannot be constructed 


USE Or HISTAMINE 

PreMOUs to the publication of these papers, I had decided on 
histamine, 01 one of its compounds, as a standard stimulus for secretion 
of gastric juice The ability of this compound to stimulate gastric 
secietion was studied by Popielski, 8 who showed, by section of the 
vagi, that the ding acts directly on the gland cell The clinical use of 
histamine in the study of gastric secretion was advocated by Carnot 
and Libert, 2 3 and has since been lesorted to mostly in differentiating 
types of achylia This drug was prefeired because it can be procured 
in a stable form and is administered by hypodermic injection, so that 
the factor of dilution of gastnc secretion by the stimulating substance 
is avoided The amount of fluid withdrawn from the stomach everv 
ten minutes represents, then, pure gastnc juice, minus the amount lost 
during that time through the pylorus plus the amount added to the 
gastric contents by the regurgitation of duodenal fluid through the 
pylorus This factor of regurgitation will be discussed later The 
amounts gained this way, or lost by escape through the pylorus, cannot 
be measured accurately, and what is assumed to be the amount of 
gastric juice secreted is leally the resultant of the three phenomena of 
secretion, regurgitation and loss through the pylorus 

The curve obtained after intramuscular injection of 1 mg of 
histamine into the normal dog is shown m chart 1 The stomach was 
emptied by thorough aspiration every ten minutes and 10 cc titrated with 
tenth-normal sodium hydroxide, using Topfer’s reagent as an indicator 
for free hydrochloric acid and phenolphthalein as an indicator for total 
acidity These results are expressed m the amount of tenth-normal 
sodium hydroxide necessary to neutralize 100 cc of gastric juice, because 
this method is the one in common use The effect of the drug is noticed 
m the first aspiration made, and the highest degree of acidity is reached 
from thirty to forty minutes after injection This is equivalent to 
045 per cent of hydrochloric acid, slightly less than the degree of 
acidity of pure gastric juice as secreted Variations from the foregoing 
curve were not marked in normal dogs, m no case being more than 
10 during the first sixty minutes of the examination The amount of 
secretion dui mg a ten minute period for the first sixty minutes varied 
from 10 to 20 cc , occasionally more, early m the examination, while the 
lesser amounts were recovered toward the end Although this method 

2 Popielski, L Pfluger’s Arch f d ges Physiol 178 215, 1920 

3 Carnot, P, and Libert, E Medecine 6 757, 1924 
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juice is a constant occurrence m the resting, as well as m the active, 
stomach was shown by Spencer and others, 0 who found trypsin in the 
gastric contents, the amount of the enzyme varying inversely with the 
degree of acidity The common error has been to regard the presence 
of bile m the stomach as an index of regm gitation Bile is not produced 
m response to high gastric acidity and is emptied into the duodenum 
m spurts of small amounts at a time, depending on the tonus of the 
duodenal musculature On the other hand, the pancreatic juice is 
secreted in direct response to gastric acidity, and one of its functions 
is to neutralize the latter before the acid reaches the much more sensitive 
intestinal mucosa It also finds its way into the duodenum by two 
openings, one entirely independent of the opening of the bile duct and 



Chart 2 — Curve of decrease m gastric acidity after introduction of 200 cc of 
0 5 per cent hydrochloric acid into stomachs of normal dogs The heavy black 
line is the average normal curve , the broken lines show the slight deviation from 
this norm of two dogs 

the other separated from it m a large percentage of cases The whole 
mechanism, then, is one of protecting the intestinal mucosa from the 
acid In regurgitation experiments made by Elman 0 on dogs with 
complete duodenal fistulas, the gastric acidity was reduced slightly, and 
then by intestinal juices brought to the stomach from low m the intestinal 
tract by antiperistalsis The prepylorus, pylorus and first portion of the 
duodenum can be regarded as a single organ the function of which is that 
of a mixing chamber The result of this activity is illustrated in chart 2, 
following the introduction of 200 cc of 0 5 per cent hydrochloric acid 

6 Spencer W H Meyer, Rehfuss M E, and Hawk P B J 

Physiol 39 459 1915 
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of the extrinsic nerves on the motor activity of the stomach There 
has been considerable difference m the results obtained, as may be 
seen b> companng the recent woik of Hughson 7 McCrae, McSwiney 
and Stopford 8 and Latarjet 0 The latter found a marked increase in 
the emptying time following section of the branches of the vagi m the 
abdomen McCrae and lus co-woikers concluded that with the excep- 
tion of a temporal y change shortly after the operation, the only varia- 
tion in motor function which occurred was some reduction m the initial 
emptying time Hughson, using a simpler opaque mixture introduced 
directly into the stomach, found a constant definite decrease in the 
emptying time, he also found that following section of the vagi or its 
branches, reflex spasm of the pylorus could not be produced later, a 
phenomenon \\ Inch can alwa) s be brought about in an animal with intact 
vagi In other uords, in these animals there lesulted a lwpotonus of 
the pylorus which allowed inci eased patency of the pyloric lumen 

Section of the branches of the nerve entering the stomach has 
been leported clinically by AVerlheimer and Latarjet, 10 who performed 
this procedure on twelve patients , they sometimes combined it with 
some other operation on the stomach In these cases, the preoperative 
conditions and function of the stomach are not always clear, and the 
postopeiatne examinations as reported are not conclusive None of 
these patients had peptic ulcers Schiassi 11 advocates this method of 
tieatment for patients with gastric and duodenal ulcer, either alone or 
accompanied by one of the operations usually performed, he does not 
offer any clinical or experimental evidence, however, on which to base 
lus procedure 

The experiments described wei e carried out by me during the course 
of an investigation of the physiologic end-results after operative treat- 
ment for peptic ulcer They were carried out on dogs which were 
first subjected to the two methods of examination already described 
Then the nerves supplying the stomach were sectioned in one of three 
following ways 1 Section was made inti athoracically, because by 
this method any change due to peritoneal irritation was avoided and 
because the vagus branches only were sectioned 2 The branches were 
sectioned m the abdomen, the turn large trunks being severed as they 
came thiough the diaphragm, one on the anterior and the other on the 
posterior surface The smaller branches were cut to make certain of 

7 Hughson, W Effect of Vagus Neurotomy on Pyloric Sphincter, J A 
M A 88 1072 (April 2) 1927 

8 McCrae, E D , McSwiney, B A , and Stopford, J S B Quart J E\per 
Physiol 16 195, 1926, ibid IS *201, 1925 

9 Latarjet, A Bull Acad de med , Pans 87 861, 1922 

10 Wertheimer, P , and Latarjet, A Presse med 31 993, 1923 

11 Scluassi, B Ann Surg 81 939 1925 
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PYLOROPLASTY 

1 he Finney pyloroplasty was performed on another series of dogs 
J he curves obtained from one of these animals are seen in charts 9 
and 10 All the animals reacted in a manner similar to that of the one 
used as an illustration After the administration of histamine, the 
hych ochloric acid secreted in the gastric juice does not reach 90 (0 32 per 
cent) T. he reason for this is probably the same as that mentioned, the 
regurgitation of alkaline pancreatic juice to neutialize the acid as it is 
secieted This regurgitation is most marked after the introduction 
of 200 cc of 0 5 per cent hydrochloric acid into the stomach Chart 10 
shows the cuive obtained one month after operation There is a 
uniform sharp decrease in acidity, with shortening of the emptying 
time to fifty and sixty minutes A large stoma with no control of the 
sphincter replaces the natuial opening As the acid comes m contact 
with the duodenal mucosa, the pancreatic juice is secreted and immedi- 
ately enters the stomach, where the acid is neutralized With this large 
opening and free access between the duodenum and the stomach, this 
neutralization takes place more quickly, and the plotted curve is much 
more distant from the norm than is the case with any of the other 
procedures As the optimum reaction is reached sooner, the stomach 
empties in much less time 


COMMENT 

In the man) difieient methods of gastric analysis, the phenomenon 
of regurgitation is not considered A reading of titratable aciditv or 
alkalinity in the stomach at any given time is the mean of two opposing 
forces, secretion of gastric juice and its neutralization by regurgitant 
duodenal fluid, which owes most of its effectiveness to the highly alkaline 
pancreatic juice The regurgitation of the latter fluid into the stomach 
is a constant occurrence in the resting as well as in the digesting 
stomach, a fact which has been corroborated in many ways The 
duodenum, pylorus and prepylorus might well be considered a single 
organ, for they have one important function m common, that of a 
mixing chamber in which the chemical reaction of their contents is 
adjusted to the optimum which can be tolerated by the intestines This 
phenomenon, then, is of the utmost importance m the process of diges- 
tion, and a test of the stomach’s function resolves itself into a test of 
this function of neutralization To measure this accurately, a direct 
application of the phenomenon described by Boldyreff is advocated, i e , 
the introduction of 200 cc of 0 5 per cent hydrochloric acid into the 
stomach, with examination of the contents every ten minutes From 
observations made during the examination of many dogs by this method, 
a normal curve is constructed, from which there are minor individual 
deviations Following the various operative procedures, the curves 
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of histamine is preferable, because the psychic phase of secretion is 
avoided by subcutaneous administration , a standard amount of a known 
substance is given , the factor of dilution is avoided, and one is nearer 
to recovering pure gastric juice, the only dilution being the regurgitated 
duodenal fluid 

The results reported are those obtained on dogs, the results of 
clinical application will be reported at a later date 

CONCLUSIONS 

1 Regurgitation of duodenal fluid into the stomach is a constant 
occurrence The important constituent of this fluid is the pancreatic 
juice 

2 Neutralization of gastric acidity by this regurgitating fluid is an 
important part of digestion 

3 This rate of neutralization can be measured accurately, and can 
be made a part of every gastro-mtestmal examination 

4 Rapid decrease in acidity is the ideal result following operation 
for ulcer of the stomach This is brought about by the large stoma 
resulting either from resection or from pyloroplasty If the stoma is 
small when oidmary gastro-enterostomy is performed, the necessary 
amount of regurgitation does not occur 

5 Intrathoracic or mtraperitoneal vagotomy results m decreased 
tonicity of the pylorus This is reflected in the more rapid emptying 
and the decrease of gastric acidity 
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ephednne by mouth and to epinephrine subcutaneously There was recurrent 
urticaria lor several days Mild desquamation occurred, most extensively at the 
site of cellulitis, from March 10 for about four days The area of cellulitis was 
marked for a time by a brownish tint, but returned to normal The toe healed 
completely, and the patient was discharged, well, on March 17, 1927 

Bacteriologic study was conducted as follows saline was injected at the edge 
of the area of cellulitis on February 25 (the day after admission) and on 
February 26 It was withdrawn and cultured, but a growth was not obtained 
On February 25, a throat culture showed approximately 5 per cent of hemolytic 
streptococci, several strains of which were isolated Pure cultures of hemolytic 
streptococci were found in pus from the abrasion on the toe on February 26 
and 27 The organisms from the toe and throat cultures were studied further, 
they proved to be short chained, gram-positive cocci, producing typical beta 
hemolysis in poured blood-agar plates They did not ferment mannitol in ascitic 
fluid broth Growth in broth was flocculent, but emulsion maae from ascitic 
fluid agar slopes proved to be stable and were used for agglutination Several 
strains of the throat and toe cultures agglutinated to the titer of a scarlatinal 
streptococcus antiserum prepared with Dick strain 25 0 Flasks of Douglas broth 
were inoculated and in two to four days, the growth was passed through 
Berkefeld V filters, 0 5 per cent phenol was added and dilutions made for skin 
testing Both the throat and toe strain filtrates in a dilution of 1 100 caused 
a sharp localized erythema when injected mtracutaneously in doses of 01 cc 
in persons with a positive Dick reaction We repeatedly obtained inhibition of 
erythema with the organism cultured from the toe, when the filtrate dose was 
mixd with 1 unit of scarlet fever antitoxin (Dochez type) Proper controls, with 
due account for dilution, were made m each case The filtrate from strains isolated 
from the throat, however, produced an erythema not influenced by previous 
admixture with scarlet fever antitoxin, even when the unit erythema dose of 
filtrate (0 1 cc of 1 100 dilution) was combined with as high as 20 units of 
antitoxin This observation was checked several times with different lots 
of antitoxin 

We feel that this definitely classifies the organism from the initial 
lesion on the toe as Streptococcus seen latmcic By culture, agglutination and 
neutralization of the skm toxin which it produced, it fulfilled all criteria 
We did not feel justified in attempting to reproduce the disease in man 
The streptococcus isolated from the throat, however, failed to qualify 
either clinically, in view of the absence of angina, or serologically, in 
that the toxin which it produced was not neutralized by scarlet fever 
antitoxin The production of a skm toxin not neutralized by standard 
scarlet fever antitoxin has been observed by Kirkbride and Wheeler 6 7 
with streptococci from scarlet fever and from other sources also Hence 
we consider that this patient had scarlet fever The causative organism 

6 We are indebted to Dr S Bayne-Jones of the Department of Bacteriology 
for this agglutinating serum 

7 Kirkbride, Mary B , and Wheeler, Mary W Studies of the Toxins of 
the Hemolytic Streptococci Associated with Scarlet Fever, J Immunol 11 477 
(June) 1926, Further Observations on the Toxins of Hemolytic Streptococci, 

J Immunol 13 19 (Jan) 1927 




COLLAPSE FOLLOWING SUDDEN DECOMPRESSION 
OF THE DISTENDED ABDOMEN 

A STUDY IN EXPERIMENTAL ASCITES * 

OWEN H WANGENSTEEN, MD ' 

AND 

HORACE G SCOTT, BA 

MINNEAPOLIS 

In tapping the abdomen of the patient with marked ascites, the neces- 
sity for caution in removing the fluid slowly is well known To obviate 
the collapse of the patient consequent on the too rapid removal of the 
transudate, a Scultetus bandage or a binder is frequently placed around 
the abdomen at the start and is tightened as the fluid is removed The 
same prudence in performing paracentesis of the pleural cavity is a 
matter of every-day practice On consulting a large number of modern 
surgical texts, we have been unable to find a word of caution m this regard 
in the matter of incising the distended abdomen In discussing the subject 
with several of our preceptors and colleagues, however, we find that most 
of them know of or have had personal experience with instances m 
which collapse followed directly on the sudden decompression of the 
distended abdomen by incision The synopses of the records of two 
patients in whom this phenomenon occurred and who were observed in 
the surgical service at the University Hospital follow 

REPORT OF CASES 

Case 1 — A boy, aged IS, was admitted to the University Hospital, May 22, 
1925, and was discharged, June 14, 1925 

About 5 p m , on May 21, the patient was kicked in the lower left abdominal 
quadrant by a horse He was knocked down and lay in a faint for about three 
minutes When picked up by his mother, he complained of severe pain over the 
entire lower part of the abdomen 

At 3 p m , on May 22, he was brought to the University Hospital At this 
time he complained of pain on respiration above the left clavicle 

On examination, the boy was found to be well developed and well nourished 
There was a slight cyanosis of the mucous membranes of the lips He did not 
appear to be m great distress, but complained that movement caused him pain 
The pulse was full and strong, the rate being about 90 beats a minute, the 
temperature was 98 8 and the respirations, 22, the systolic blood pressure was 124, 
diastolic, 82 Results of the examination of the chest were negative The 
abdomen was moderately distended and exhibited “choc en retour ” On palpation 
it was found uniformly tender Dulness on percussion was demonstrated in the 
flanks The midportion of the abdomen was tympanitic Movable tympam could 
not be demonstrated On auscultation of the abdomen, peristaltic movements 
were not heard Rectal examination showed that bulging was present and that 
the region was moderately tender 

* From the Department of Surgery of the University of Minnesota 
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In tapping the abdomen of the patient with marked ascites, the neces- 
sity for caution in removing the fluid slowly is well known To obviate 
the collapse of the patient consequent on the too rapid removal of the 
transudate, a Scultetus bandage or a binder is frequently placed around 
the abdomen at the start and is tightened as the fluid is removed The 
same prudence in performing paracentesis of the pleural cavity is a 
matter of every-day practice On consulting a large number of modern 
surgical texts, we have been unable to find a word of caution in this regard 
in the matter of incising the distended abdomen In discussing the subject 
with several of our preceptors and colleagues, however, we find that most 
of them know of or have had personal experience with instances in 
which collapse followed directly on the sudden decompression of the 
distended abdomen by incision The synopses of the records of two 
patients in whom this phenomenon occurred and who were observed in 
the surgical service at the University Hospital follow 

REPORT Or CASES 

Case 1 — A boy, aged 15, was admitted to the University Hospital, May 22, 
1925, and was discharged, June 14, 1925 

About 5 p m , on May 21, the patient was kicked in the lower left abdominal 
quadrant by a horse He was knocked down and lay in a faint for about three 
minutes When picked up by his mother, he complained of severe pain over the 
entire lower part of the abdomen 

At 3 p m , on May 22, he was brought to the University Hospital At this 
time he complained of pain on respiration above the left clavicle 

On examination, the boy was found to be well developed and well nourished 
There was a slight cyanosis of the mucous membranes of the bps He did not 
appear to be in great distress, but complained that movement caused him pam 
The pulse was full and strong, the rate being about 90 beats a minute, the 
temperature was 98 8 and the respirations, 22, the systolic blood pressure was 124, 
diastolic, 82 Results of the examination of the chest were negative The 
abdomen was moderately distended and exhibited “choc en retour ” On palpation 
it was found uniformly tender Dulness on percussion was demonstrated in the 
flanks The midportion of the abdomen was tympanitic Movable tympani could 
not be demonstrated On auscultation of the abdomen, peristaltic movements 
were not heard Rectal examination showed that bulging was present and that 
the region was moderately tender 

* From the Department of Surgery of the University of Minnesota 
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explanation of which is to be found in compression of the inferior vena 
cava with a diminished return of blood to the right side of the heart 
He 4 also believed that excessive intra-abdominal pressuies caused death 
by heart failure rather than by interfering with respiration Thormgton 
and Schmidt n (1923) too lecorded the effects of an increase on blood 
pressure They found that the changes in the general cn dilation weie 
not constant, but usually a fall of from 5 to 10 mm of hemoglobin was 
observed in the arterial pressure when the ascites established inhibited 
the excretion of urine Often after an initial fall the blood pressure was 
observed to rise to a point higher than it was originally when the mtra- 
abdominal piessure was maintained at a pressure of 30 mm of hemo- 
globin (40 5 cm of water) Coombs 0 stated that an appreciable rise 
m carotid pressuie was nevei obtained following the gradual introduc- 
tion of fluid into the abdominal cavity, but in several instances, the 
removal of the fluid was accompanied by a distinct rise m arterial 
pressure 

We have failed, however, to find any reference to a study or investi- 
gation relative to the sudden release of increased intra-abdominal pres- 
sure on the arterial pressuie Believing that the collapse that 
occasionally follows the sudden decompiession of a distended abdomen 
might be duplicated and elucidated in such an experiment, we have put 
it to experimental test In this study of expenmental ascites we have 
concerned ourselves with this issue only 

METHOD 

An increased intra-abdominal pressure was established in twelve dogs by 
inserting a glass cannula with a flange into the peritoneal cavity and closing the 
abdominal wall tightly about it Water was run into the peritoneal cavity by 
gravity In order to establish excessive pressures, a hand pump was attached to 
the large gravity bottle, and air was pumped in above the fluid The pressure m 
the abdomen was recorded by a Y connection to a mercury manometer The 
arterial pressure was obtained from the carotid artery Both arterial and intra- 
abdominal pressures were recorded on a revolving drum No measurements of 
the normal mtra-abdommal pressure were made The intra-abdominal pressures 
used were higher than those observed m most patients with ascites A constantly 
uniform intra-abdominal pressure could not be maintained, owing to the gradual 
stretching of the abdominal wall The effect of sudden decompression of the 
abdomen by quick incision was noted All experiments were performed under 
ether anesthesia 

COMMENT 

Experimental ascites was established in twelve dogs, water pressures 
averaging from 40 to 50 cm of water being employed In a few animals 
this pressure was exceeded at times, and again lower pressures were 

9 Thormgton, J M , and Schmidt, C F A Study of Urinary Output and 
Blood Pressure Changes Resulting from Experimental Ascites, Am J M Sc 
165 S80, 1923 
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gradually returned to the normal level In another dog m which the 
intra-abdominal pressure was increased to only 30 cm of water pressure 
(22 mm of mercury), only a slight and transient fall of arterial pres- 
sure accompanied the quick release of the increased intra-abdominal 
pressure 

The sudden decompression of the distended abdomen was also prac- 
ticed in three dogs in which simple severed gut obstructions had 
been established in the duodenum two days previously In these animals, 
the dyspnea caused by the same increase in intra-abdominal pressure was 
considerably more in evidence In experiment II in the accompanying 
illustration is shown the fall in blood pressure m such an animal caused 
by the increase m intra-abdominal pressure Following the sudden 
release of the ascites by incision, death occurred m two of the three 
animals In the other animal, a marked reduction of arterial pressure 
was observed, but the blood pressure was gradually reestablished at the 
normal level as obtained following quick release of the increased pressure 
in the normal animal 

In the five other dogs for which tracings were made, an attempt was 
made to determine what factors would dimmish or inhibit this fall in arterial 
pressure In experiment III, the slight reduction accompanying gradual 
decompression of the distended abdomen is shown Following a sudden 
release of the increased intra-abdominal pressure, the usual marked fall 
m arterial pressure was observed When the intra-abdominal pressure 
was quickly reestablished after sudden decompression, the arterial pres- 
sure also quickly rose again In two animals it was observed that a 
preliminary subcutaneous administration of solution of pituitary m great 
measure inhibited the marked fall in arterial pressure which would other- 
wise follow when the distended abdomen was incised (experiment IV) 
In two other dogs, results of the same nature but less marked than those 
following the use of solution of pituitary were observed when the blood 
volume was increased just before or after decompression of the abdomen 
by transfusing 400 cc of saline solution into the jugular vein That 
the increased intra-abdominal pressure probably does not completely 
compress the inferior vena cava is shown in experiment V Here the 
experimental ascites caused an increase m the arterial pressure Fol- 
lowing a gradual release of the increased intra-abdominal pressure, a 
marked fall was obtained when the circulating blood volume was reduced 
by clamping the inferior vena cava 

SUMMARY 

When the markedly distended abdomen is incised, the same precau- 
tion of decompressing it slowly, as m paracentesis of the abdomen or 
chest, should be observed In practice, circulatory collapse following 
incision of such an abdomen apparently does not occur with any degree 
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at 10 45 At 10 50 the blood pressure had fallen to 138 mm , and the dog was 
manifesting marked evidence of dyspnea At 11 00, a blood pressure of 80 mm 
was present, at 11 10, a blood pressure of 60 mm Blood pressure was sustained 
at this level to 11 20 When the ascites was released by a quick stab of the 
abdomen, the pressure suddenly fell to 50 mm of mercury, and in a few minutes 
the dog was dead 

Experiment 3 (April 27, 1927) — Experimental ascites in normal dog to illus- 
trate the effect from the gradual and sudden release of intra-abdominal pressure 
The tracing was started at 4 10 The blood pressure was 150 mm The pressure 
was sustained at this level, and at 4 25 a cannula was introduced into the abdomen 
At 4 30, a water pressure of 40 cm (30 mm of mercury) was started The 
arterial pressure maintained itself at the same level At 4 40, the pressure was 
slowly released by lowering the bottle of water used to obtain the pressure No 
effect on the blood pressure was noted A gradual reduction of pressure to 
130 mm had obtained at 4 45 At this time, the ascites was again quickly 
reestablished, the arterial pressure quickly rose and maintained itself at 160 mm 
At 4 50, the ascites was quickly released by a stab wound of the abdomen, and 
the arterial pressure fell to 80 mm At 4 55, the blood pressure was 100 mm 
of mercury Ascites was again established, and the arterial pressure gradually 
rose to 130 mm at 5 00 At 5 05, the pressure was still the same The ascites 
again was quickly released, and the blood pressure fell to 80 mm and sustained 
itself at this level when the experiment was discontinued at 5 15 

Experiment 4 (May 6, 1927) — Experimental ascites to note the effect of 
solution of pituitary on the quick release of intra-abdominal pressure At 10 00, 
the experiment was begun The arterial pressure was 220 mm of mercury At 
10 10, there was a gradual reduction to 200 mm At 10 15, the pressure was 220 
At 10 20, a cannula was introduced into the abdominal wall At 10 25, arterial 
pressure was the same Two ampules each containing 1 cc of surgical solution 
of pituitary were injected at this time Pressure sustained itself at the same 
level At 10 30, ascites was begun At 10 40, the ascites was quickly released by 
a stab wound in the abdomen A sudden fall of arterial pressure to 160 mm , 
with recovery in two minutes to 180 mm Pressure was sustained at this level 
until the experiment was discontinued at 10 50 

Experiment 5 (May 17, 1927) — Experimental ascites The effect of a pre- 
vious intravenous injection of saline solution was noted , also clamping of the 
inferior vena cava The experiment was started at 10 50 The blood pressure 
was 180 mm of mercury A cannula was inserted into the abdomen at 11 00 
The blood pressure was 160 mm At 11 10, it was the same At 11 15, experi- 
mental ascites was started, water pressure of 60 cm (45 mm of mercury) was 
employed Following the increase of abdominal pressure, there was a gradual fall 
of arterial pressure in two minutes of 120 mm of mercury with a gradual rise 
in five minutes to 140 mm The pressure sustained itself at this level At 11 30, 
400 cc of saline solution was introduced into the right jugular vein The blood 
pressure rose to 160 mm of mercury and sustained itself at this level for about 
five minutes, then gradually fell to 140 mm at 11 50 and sustained itself at this 
level for about ten minutes The abdomen had meanwhile been incised with just 
a transient fall in pressure. At 12 00, the inferior vena cava was clamped, with 
a sudden fall in blood pressure to 76 mm Pressure was sustained at tins level 
At 12 05, 400 cc. of saline solution was again introduced into the jugular vein , 
this caused a gradual rise in arterial pressure to 120 mm at 12 15 The clamp 
on the inferior vena cava was removed The blood pressure rose to 140 mm and 
sustained itself at this le\el 
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flexion The author felt that this method is preferable to the so-called 
“shelf operation ” 

[Ed Comment — The figure of 60 per cent for good functional 
results, reported by Willard, conforms more or less closely to the fig- 
ures obtained in previous studies of the end-results of the same type 
The bilateral dislocations present the greatest difficulties and are the 
ones which yield the worst results Sufficient e\ idence to this effect has 
accumulated, and we believe that we must look to open reduction in 
properly selected cases for further improvement m the results The 
value of Eikenbary’s procedure cannot be judged from the report of the 
result in a single case] 

Congenital Clubfoot — Orthopedic surgeons have not generally agreed 
as to the best method of treating patients with congenital clubfoot, 
some have employed forcible correction, while others have used gentle 
and repeated manipulation By experiments on feet that were about 
to be amputated, Buerkle de la Camp 3 4 5 tried to show that forcible 
methods are harmful and may cause lasting injury Dissection of the 
amputated specimens showed that tearing of the capsule of the joint, 
avulsion of cartilage and bone and, likewise, compression of the carti- 
lage and bone had taken place The author therefore concluded that 
the better method is the one aiming at repeated partial corrections with 
absence of force He did not consider open operation necessary m chil- 
dren 

Hei editary Hypcrmobihty of Joints — Key * reported the study of 
a “double-jointed” family, in which the abnormal hypermobility of the 
joints is present in all of the male members, and is absent in all of the 
females The condition appeared m the father and was not present 
in his parents, in any of his nine brothers or m lus sister It was trans- 
mitted by the father to all of his four sons, but not to any of his daugh- 
ters It thus acts as a “sex linked characteristic ” 

DISTURBANCES IN THE GROWTH OF BONE 

Coxa Volga and Osteochondritis — Ettorre 0 discussed the theories 
regarding the causes of coxa valga, especially the one expressed m an 
article by Walter Mueller, who considered that the cause of coxa \alga 
is an outward displacement of the epiphysis of the head on the neck 
From a study of roentgenograms in his own cases, Ettorre drew the 

3 Buerkle de la Camp, H Munchen med Wchnschr 74 974 (June 10) 

1927 

4 Key, J Albert Diagnostic Problems in Hip in Early Life, JAMA 
88 1710 (May 28) 1927 

5 Ettorre, E Policlimco 34 58 (Feb 15) 1927 
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Recent studies seem to show that the substance present in ordinary 
sterols of both animal and plant origin, which is responsible for their 
activation by ultraviolet rays into antirachitic potency, is ergosterol or 
some kindred substance Rosenheim and Webster 8 made tests of 
irradiated ergosterol which showed an astonishing degree of potency 
A daily dose of 0 0001 mg cured and prevented rickets m rats kept on 
a rachitogenic diet Even this does not represent the maximal anti- 
rachitic potency of the new pioduct The authors stated that 5 mg is 
equivalent to 1 liter of a good cod liver oil At the same time a dose 
10,000 times greater than what is now regarded as an effective dose 
did not produce any obvious ill effects on rats The authors concluded 
that the naturally occurring parent substance of vitamin D is ergosterol 
or a sterol possessing the same absorption spectrum and physiologic 
activity 

Kramer and his associates 0 succeeded in preparing a cholesterol- 
free concentrate of cod liver oil which has the same antirachitic potency 
as cod liver oil When injected subcutaneously in an ether solution 
the concentrate cured experimental rickets in rats The same concen- 
trate was inactive when injected subcutaneously with palmitin as the 
solvent 

Smith 10 made a study of the incidence of rickets in 597 children 
living under excellent hygienic surroundings m a small city in the west- 
ern Rocky Mountain region, with the same latitude as New York City 
and an elevation of 4,310 feet Of these children, 18 2 per cent were 
found to have rickets The author felt that this low incidence is to be 
accounted for by the good hygienic conditions, the abundant sunshine 
and outdoor life and the greater values in ultraviolet radiations of the 
sunlight at this altitude 

Osteomalacia — Chabrol and his associates 11 reported the observa- 
tions at necropsy in a well known case of osteomalacia, that of a man 
(Godezeme) who had provided the material for numerous reports by ? 
Berger from 1899 to 1905 After twenty-five years passed m a Bon- 
net’s apparatus, the man died from pneumonia, in 1922 The case is 
of interest, first, because it occurred in a man, and Durham was able to 
find only 13 such cases out of 145 reported in the literature and, second, 
because the disease had undergone a spontaneous resolution, whereas 
usually it progresses rapidly m men, with death at the end of from four 
to five years, the extreme limits being one and eleven years The osteo- 

8 Editorial, J A M A 88 1969 (June 18) 1927 

9 Kramer, B , Kramer, S D , Schelhng, D H , and Shear, M J J Biol 
Chem 71 699 (Feb ) 1927 

10 Smith, E H California and West Med 26 341 (March) 1927 

11 Chabrol, E Presse med 35 275 (March 2) 1927 



OLCH — DUODE \ AL RLGURGIT 4T10 \ 


133 



Chart 6 — Neutralization of gastric acidity after administration of 0 5 per cent 
hydrochloric acid Results obtained in a dog treated by intrapentoneal section 
of the vagi over a period of seven months following operation and compared 
■with the average normal curie which is represented b\ the heaw straight line 



Chart 7 — Secretion of hydrochloric acid after injection of histamine in a dog 
m which the intrinsic nerve supplj of the stomach was sectioned In incision of 
the muscularis and submucosa 



Chart 8 — Neutralization of gastric aciditi after administration ot 0 5 per cent 
hydrochloric acid in a dog treated with circumcision of the gastric inu-cularis 
and submucosa and compared with the a\cragc normal cur\e which is repre suited 
In the heaee straight line 
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resected specimens On careful examination, Koenig found them pres- 
ent m more than 50 per cent He was able to demonstrate them roent- 
genologically, however, m only twelve of ninety-eight cases From 
comparison of the roentgenograms with the specimens, he concluded 
that a cavity m the bone filled with tuberculous granulations can usually 
be shown, but that minute foci and infarcts cannot be seen 

[Ed Comment — This article serves only to emphasize what has 
been frequently pointed out before, namely, that absence of involvement 
of the bones cannot be claimed except after repeated and* prolonged 
search of the specimen The more carefully the material is studied 
microscopically, the more constantly foci are found in the bone ] 

The Significance of Abscess m Pott’s Disease — Massart and 
Ducroquet 14 were convinced that abcess is a constant part of the lesion 
of vertebral tuberculosis and not merely a complication of it It is of 
the greatest possible diagnostic significance, and in cases in which the 
diagnosis is in doubt the roentgenologic examination should be repeated 
until one is certain of either the absence or the presence of abscess 
In the lumbar and cervical regions, the abscess is of the migrating type 
and can usually be palpated In the dorsal region, the abscess is con- 
fined by the vertebral ligaments and remains concealed except for roent- 
genologic demonstration 

Cathetcuzation of Spinal Abscess — In describing his technic for 
relieving the pressure of the abscess on the spinal cord in patients with 
Pott’s disease with paraplegia, Calve, 15 stated that a canaliculated 
sound, appropriately curved, is .introduced into the anterior extradural 
space through the intervertebral foramen, effecting a kind of catheter- 
ization Pus appears in the sound immediately after puncture, aspira- 
tion usually being unnecessary He employed this procedure sixty-six 
times, and it has never led to any ill effects except m one instance 
m which it occasioned girdle pains He treated eighteen patients with 
grave paraplegia by this method, and ten of them remained under 
observation long enough for him to know the results In seven the 
paraplegia disappeared, although previous orthopedic treatment, which 
had been continued for months, had not been of any avail 

[Ed Note — One of the editors saw several of the patients who 
were treated by Calve and has been impressed with the method which 
on demonstration seems safer and easier than would appear from 
the description ] 

14 Massart, R, and Ducroquet, R Arch franco-beiges de chir 29 181 
(March) 1926 

15 Calve, Jacques Arch franco-beiges de chir 29 218 (March) 1926 
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when the line of demarcation between dead and living bone has become 
well defined, and when enough new bone has formed to insure the 
strength of the shaft Thornton described his operation procedure as a 
“sculpturing operation,” in which the diseased area was thoroughly 
exposed with the aid of a tourniquet, all bone sinuses were eliminated, 
and all bone cavities made shallow Incisions should be made whenever 
possible so that muscle flaps will be made available to fill m the cavities 
The wound is packed with dry gauze, which is removed m five days, 
and thereafter daily dressings are made with gauze coated with 
petrolatum 

ANTERIOR POLIOMYELITIS 

Experimental Poliomyelitis in Rabbits — Jemma 10 made a careful 
experimental study of poliomyelitis in rabbits and drew the following 
conclusions 1 It is possible to reproduce anterior poliomyelitis experi- 
mentally in rabbits by injections of cerebrospinal fluid from sick children 
provided that young animals weighing not more than 700 or 800 Gm are 
chosen and that the cerebrospinal fluid used is from children who have 
been ill for from one to five days 2 Transmission is possible from 
rabbit to rabbit, an emulsion of infected nerve substance either direct 
or preserved in glycerine for several months being used 

[Ed Comment — We believe that heretofore it has usually been 
considered impossible to reproduce experimental poliomyelitis in any 
other animal than the ape ] 

Results of Treatment u nth Poliomyelitis Antistrcptococcus Semin — 
Rosenow and Nickel 20 summanzed their results in the treatment of acute 
poliomyelitis with poliomyelitis antistreptococcus serum as follows 

Altogether, the results m 1,113 patients with poliomyelitis who received 
serum and in 278 control untreated patients are illuminating The mortality 
rate was found to be much lower m the treated than in the control group, 
especially when the serum treatment was begun early, even if there were 
bulbar symptoms This was true in each of the four age groups (up to five 
years, from 6 to 10, 11 to IS, 16 jears or more) in each of the five years from 
1921 to 1925 as well as in each epidemic studied 

The incidence of residual paralysis was also much lower in the treated than 
in the control group, especially in those patients who received serum before 
or soon after slight paralysis had developed The mortality rate and the 
incidence of residual paralysis in the control group were not abnormally high 
and correspond closely to those untreated patients whose cases are reported in 
the literature The incidence of the more severe initial symptoms, the average 
cell count, and the incidence of initial bulbar types of disease were somewhat 
higher in the treated than in the control group The age incidence Avas about 
the same in the two groups The good effect of the serum occurred mde- 


19 Jemma, G Pediatria 34 1363 (Dec 15) 1926 

20 Rosenow, E C, and Nickel, A C Treatment of Acute Poliomyelitis 
with Poliomyelitis Antistreptococcus Serum, Am J Dis Child 33 27 (Jan ) 1927 
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Metabolism in Rheumatism —Ellis 22 believed that all forms of 
rheumatism are fundamentally biochemical m origin and that the variety 
is largely determined by the constitutional characteristics of the person 
affected He believed that these characteristics can he definitely recog- 
nized and classified by an examination of the urinary secretions Life 
as biochemically considered is chiefly an acid function m an alkaline or 
neutral medium The fires of life are producers of acid The metabolic 
balance of an organism will depend on its capacity for producing acid, 
and the balance can be ascertained by a study of the acid excreted in 
the urine This excretion is in two forms free acid and acid com- 
bined with ammonia An acid constitution is that in which the free 
acid is approximately the same as the combined acid When the ratio 
is two to one in favor of the ammonia combined acid, one has the average 
normal or balanced constitution, and in the third group, which is rela- 
tively deficient m free acid, a proportion of three or more to one, one 
has the alkaline constitution Ellis said that rheumatism is a metabolic 
condition and can be divided into four essential metabolic groups 

1 Arthritis deformans or progressive polyarthritis, the so-called septic 
variety This is caused by general metabolic deficiency, presents the 
characteristics of a trophic neurosis, and results principally from a 
deficiency in phosphoric acid but is frequently activated by aseptic forms 

2 Osteo-arthritis, which results from a general metabolic excess without 
essential neurotic involvement It is caused by accumulation of waste 
material through deficient elimination It is principally activated by 
trauma or overwork of the part involved 3 Climacteric arthritis due to 
want of glandular balance, which is described as endocrine arthritis It 
is caused by functional changes similar to those produced by the meno- 
pause, and it is sometimes activated by a septic focus 4 Gouty arthritis, 
which is due to uric acid and is produced by excess deposits of sodium 
urate and deficient elimination of uric acid resulting from derangement 
of the purin metabolism The treatment of patients with metabolic 
deficiency has been directed to remedying the deficiency in assimilation 
and giving acid tonics and metabolic stimulants This is largely a 
disease caused by deficiency in phosphoric acid The type of rheu- 
matism caused by metabolic excess requires the opposite type of treat- 
ment, as the deposits are the result of metabolic combustion m excess 
of the eliminating capacity Fluids are demanded m this form, with 
the exception of partially fermented alcohol or sugary drinks 

Dyscntenc Arthritis — According to Besson and Ehnnger, 23 the 
agglutination reaction is of aid in the diagnosis of dysenteric arthritis 
They reported a case m which the knee and elbow joints became inflamed 


22 Ellis, HA M J & Record 125 437 (April 6) 1927 

23 Besson, A, and Ehnnger, ,G Paris med 2 329 (Oct 30) 1926 
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DISTURBANCES OF THE NERVES 

Cortical Injections fo i Athetosis —Although it is still a matter for 
discussion whether athetosis is due to disturbances of the cortical or 
subcortical centers, Nasaroff 33 reported that he has been able to obtain 
striking results in typical cases by the injection of alcohol m the cortex 
of the affected area, according to the method of Rasumowsky He 
considered this method less dangerous than Horsley’s operation He 
described a case in which the involuntary motions of the hand ceased a 
few weeks after the injection, voluntary motions returned, and the hand 
again became useful In another case. 0 5 cc of 80 per cent alcohol 
was injected into the region of the arm and hand centers For the 
first few days after operation the hand was paretic, and soon afterward 
active motions were noted Two months later, the patient was able to 
use the hand for definite tasks, and the athetoid movements had not 
reappeared 

CIRCULATORY DISTURBANCES 

Ti opine Distuibanccs in Bucigcr’s Disease — Boyer and Thibault 84 
called attention to the possibility of Buerger’s thrombo-angntis obliter- 
ans being due primarily to neurotrophic disturbance Analysis of the 
case histories showed that pain was the first symptom, and they believed 
that this pointed to a neuritis They also found evidences of trophic 
disturbances, and they believed that there are cerebiospinal sj mptoms 
antedating the appearance of the vascular lesions As long as the origin 
of the condition is unknown, one should be on the lookout for evidences 
of disturbance of the nerves, and in cases coming to autopsy the exami- 
nation should include systematic search for minute lesions in the cere- 
brospinal and sympathetic systems Boyer and Thibault suggested a 
neurotrophic virus as the real etiologic factor 

Innovation of Vessels — Magnus 35 made a study of the innervation 
of blood vessels and used the capillary microscope and photographs to 
record the changing conditions He was unable to find any physiologic, 
or even a theoretical basis, for the operation of periarterial sympathec- 
tomy Local rises in temperature and hyperemia are noted after many 
operations and traumatic disturbances, and it is only m this way that 
he can account for the reputed benefits of the operation 

Histologic Changes in the Vessel Walls Aftei Sympathectomy — 
Jegorov 30 performed experimental periarterial sympathectomy in 
twenty-six dogs and obtained specimens of the vessels operated on at 
different periods, m order to follow the changes consequent to the opera- 

33 Nasaroff, N N Zentralbl f Chir 54 1478 (June 11) 1927 

34 Boyer, G , and Thibault, G Presse med 35 100 (Jan 22) 1927 

35 Magnus, G Arch f khn Chir 143 574, 1926 

36 Jegorov, B Russkaja klinika 2 46, 1924 
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paring these with the failures, the author stated that there were nineteen 
deaths, two of them being due to suprarenal deficiency, and that in 
addition there were a number of postoperative accidents Herzberg 
concluded that the operation has been based purely on hypothetical 
grounds, and that lacking anatomicopathologic and biochemical founda- 
tions, it has also failed to receive any justification from the clinical side 
[Ed Comment — We believe that this sweeping denunciation of the 
operation of suprarenalectomy which is based on the author’s personal 
experience and on careful investigation of the experience of others 
ought to settle the place of the operation in the treatment of circulatory 
disturbances ] 
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to be negatne Wagoner 5 6 7 (1926) recently ,aKo recorded sul>»tn.<>"ph r:c 
measurements of intra-abdominal pressure on patient*, nniinb ai.d 
cadavers 

Emerson carried out experiments on rabbits cat" dog 3 and ca]\c> 
A slighth positne intra-abdominal pressure was usualh oh-rwed 
Debilitated states were found to show low pressure" With ulur u.r-.- 
thesia and a complete loss of muscular tone reading*, reaching rcro oi 
atmospheric pressure were obsened In quiet respiration the dnphngm 
was the chief factor m fluctuations of the lntrn-ahdomiml pre-mre 
Consequent on the greatl) increased muscle tension incident to asplnxn 
a marked rise in intra-abdominal pressure was observed and "tistuiud 
until terminal muscular relaxation occurred, when the pressure nil 

Helen Coombs 0 (1922) stressed the importance of the reflex tomtit* 
of the adbommal musculature in determining intra-ahdomnni pressure 
She referred to this factor as “postural acti\it\ ’ Slu tound tint wlmt 
the abdomen of the cat is gradualh distended with Mime "obit urn e 
reflex lengthening of the abdominal muscles occurs so tint a cmi-idir- 
able volume of fluid can be introduced without altering the mtia- 
abdonunal pressure After about 500 cc of fluid has bun dim td t 
run in, a point is reached at wdnch a sudden increase m uitri-ah iiiiimi >1 
pressure occurs She referred to this a*, the critical pre **iiu n i* 

usualh observed when enough fluid has run in to unk< 1 1 .c re -pii m< i 

markedly costal m character 

The effect of increased intra-abdominal pressure i- pi'nu < \ i 
experimental ascites on the blood picture Ins iKo h m tin *nh < t < 
considerable studv Hemncnis ' (1R°0) ohseratd that m n.m t*< ' *! 

intra-abdommal pressure m cals or guinea-pig" nt Horn 27 to h> < . 
water was fatal due to the inhibition ot n "pir ltion In nteiieie m 1 
thoracic expansion Hamburger'' (18%) tound tint m uu« 

intra-abdominal pressure up to 25 cm ot \ itt r il'-m mm m ! 

globin ) caused a rise of from 10 to 15 nun <n 5 mm“ 1 >P 
arterial pressure Increase of the intr i-a!>dominal p*a - 'in ! >e 2- > 
of water caused a fall m arterial prt""Ui< Il’inlut « 1 ' < ’ 

pi essures of from 40 to 45 tin oi w uei v oiild e M ’ 

about In heart failure 

Emerson iKo found that ultra- ibdonui.il pri *’in* 
normal m the experimental animal c lined i i *il m -** '* 

5 Wagoner G W \eeetne Inn \1 ’■ ' * *’ ' 

dition \m T M A 171 (< i> 7 PC<> 

6 Coomb« Helen C Tin. 5Hcl a t 1 * i' ’ ’ 

Pressure \m 1 Pin mi) Cl 1'° PCJ 

7 Hemncu!" G l. tber <’e i I nfl ' 

Respiration 7i c ehr t Pool l iw * r 1 R 1! 1 1 

S Hamtuirger II 7 l ik* *5' * " ' r - 

dei Wlnmunm Xr'e'ellt' Pin < 
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PAST PRESIDENTS 

1918 Samuel J Meltzer, New York 

1919 Willy Meyer, New York 

1920 Willy Meyer, New York 

1921 Rudolpf Matas, New Orleans, Pa 

1922 Samuel Robinson, Santa Barbara Calif 

1923 Howard Lilienthal, New York 

1924 Carl A Hedblom, Chicago, -111 

1925 Nathan W Green, New York 

1926 Edward E Archibald, Montreal, P Q 

1927 Franz Torek, New York 

past secretarii s 

1918-1922 Nathan W Green, New York 
1922-1924 Charles Gordon Heyd, New York 
1924-1928 Ethan Flagg Butler, Sayre, Pa 

M FETING datfs 

1918 Chicago, June 10 

1919 Atlantic Cm, N J, June 9 

1920 New Orleans, May 1 

1921 Boston, June 6 

1922 Washington, D C , April 29 

1923 Chicago, May 28 

1924 Rochester, Minn , June 5 

1925 Washington, D C , May 4 

1926 Montreal, P Q, September 30 

1927 New York, May 9 



IVANGEAS TEEN-SCOT T — DISTENDED ABDOMEN 149 

occasional!} employed '1 his increase in the intra-abdominal pressure 
was usually accompanied by a fairly w'ell maiked dyspnea After the 
mtra-abdominal pressure had been sustained at the new level for some 
time, the abdomen was suddenly decompressed in three normal dogs by 
quick incisions In all the animals, a marked immediate fall m blood 
pressure occurred Ilow f c\cr, a fataht) was not brought about by this 



modify this effect (III, IV, V) 

sudden release of the mtra-abdommal pressure m the normal dog 
Following the sudden decompression of the abdomen in one animal (first 
tracing), a rise in the arterial pressure did not occur during the next 
twenty minutes of observation In the other two animals, the pressure 
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has been made, this is replaced by the surgeon’s fingers, if they are not too large 
This extreme care in making the dissection must be continued till the pleura has 
been detached beyond the rib above and beyond the rib below the intercostal space, 
after which McBurney retractors may be inserted, care being taken that the 
pleura is not pinched by them Before everting any traction on the two ribs, one 
should make sure that the pleura is detached well beyond the anterior and 
posterior ends of the intercostal incision, as the pleura would be torn at those 
places if the ribs were drawn apart while it is still attached to them in front 
and behind The continuation of the procedure of detaching the pleura becomes 
much easier now, when retraction is used and the fingers can be more easily 
introduced When the pleura has been detached from the seventh and sixth ribs 
posteriori}'-, the seventh rib may be divided near the spine This gives a great 
deal more space for the hand to continue the detachment higher up When the 
fifth rib has been cleared, the sixth rib may be cut in the line of the posterior 
vertical incision, care being taken not to injure the pleura with the bone shears 
The stripping of the pleura being continued farther upward, the fifth and fourth 
ribs may then be divided without danger of injuring the pleura The rib spreader 
is introduced with caution so that its flanges do not catch the pleura anywhere 
The separation of the pleura from the thoracic wall is continued till the entire 
costal pleura, from the apex to the diaphragm, has been detached, after which 
it is also separated from the spinal column, the aorta and the diaphragm The 
detachment of the costal pleura is not difficult, except at the beginning, as has 
been mentioned In one case, the patient detached lus own pleura over a large 
area by a sudden, deep inspiration while he was going under the anesthetic, the 
skin and muscle incision having been made by paravertebral and regional block 
It occurred so quickly, with a tearing sound, that my first thought was that he 
had made a rent into lus pleura causing collapse of the lung, close examination, 
however, showed the pleura to be uninjured and in close contact with the partially 
collapsed lung The task of detaching the pleura is more difficult where it covers 
the spinal column and the diaphragm There the attachment is much firmer, and 
the separation requires some patience The mediastinum is reached after the 
separation of the pleura has been continued mesially beyond the lateral wall of 
the aorta, and there the esophagus will soon be brought in evidence 

It is rather remarkable that so extensive a stripping of the pleura is 
practically bloodless The lung collapses and sinks out of the way just 
as it does in the transpleural operation, except that the collapse is more 
gradual, keeping pace with the separation of the pleura The exposure 
of the esophagus is as complete as in the transpleural operation, and the 
view is almost identical in gross appearance, for the parietal pleura, 
which has been separated from the wall of the chest, lies in close 
apposition with the lung and would be taken for its own visceral pleura 
unless closely examined 

The operation of resecting the esophagus is the same as in my 
method of transpleural resection , 1 the essential steps of which are the 


1 Torek, Franz Ann Surg , April, 1915 
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of tegulnul) I he potential foi such an occurrence, however, exists and 
should he home m mind Two instances in which this phenomenon was 
obsci \ cd arc cited 

In most instances, when surgical intervention becomes necessary m 
the distended abdomen, the enlaigemcnt has been present for a long 
time As has been pointed out, the ultra -abdominal pressure in such 
instances is not actualh mci cased greatly, owing to the stretching of 
the abdominal walls incident to the expansion of the abdomen This 
sitmtion is well lllustiated in the pregnant abdomen If such a read- 
justment did not alrcach obtain, the sudden opening of the abdomen and 
uterus in cesarean section would be followed regularly by circulatory 
collapse 

Onl\ in animals pieuouslv ill (in which duodenal obstructions had 
been picscnt toi two da\s) did a sudden release of the increased intra- 
abdominal pressure result fatalh In normal animals, a marked fall m 
arterial pressure ocunrcd wdien the distended abdomen w r as quickly 
opened \ gradual leturn of the aiterial pressure to the normal level 
usunlh followed This occurrence could be obuated by a gradual release 
of the ascites, and it could he inhibited m large measure by the previous 
subcutaneous administration of solution of pituitary and in a lesser 
degree In the previous mtiaecnous injection of saline solution After 
this sudden circulator) adjustment had been brought about, increasing 
the intra-abdominal pressure again b) approximating the edges of the 
incision and filling the abdomen with fluid, the intravenous infusion of 
saline solution 01 the administration of solution of pituitary hastened the 
leturn of the arterial pressure to the normal level 

protocol or E\prRiwricTs 10 

UxiTKiwixT 1 ( \pril 18, 1927) — Experiment'll ascites in normal dog The 
tracing was started at 4 15 The blood pressure was 140 mm A cannula was 
inserted into the abdomen at 4 25 Blood pressure at 4 35 w r as 138 mm of 
mcrcurv , at 4 40, it w as the same At this time the ascites was started A water 
pressure of about 50 cm (37 mm of mcrcurj) w-as employed Following the 
increased mlra-abdominal pressure there was a slight drop in the blood pressure 
to 114 mm at 4 45 At 4 50, the pressure had gradually risen to 120 mm and 
at 4 55 to 140 nun , with a gradual fall to 120 mm at 5 00 At 5 10, the pressure 
was still 120 mm At this time, the ascites was quickly released by a stab wound 
of the abdomen and the arterial pressure suddenh fell to 50 mm At 5 12, it 
had risen to 60 mm It sustained itself at this level until the experiment was 
d i scon Unucd at 5 30 

ExrrRijtrxT 2 (April 20, 1927) —Experimental ascites in dog, with duodenal 
obstruction of two days’ standing The tracing was started at 10 20 The 
blood pressure was 138 mm A cannula was inserted into the abdomen at 10 35 
The blood pressure was the same At 10 40, experimental ascites was begun, a 
water pressure of about 45 cm of water (33 mm of mercury) being used 
Following this there was a gradual rise of arterial pressure to 160 mm of mercury 


10 The details of the remaining experiments are omitted 
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branches of the aorta had to be divided at the arch The tumor was 
adherent to the right pleura, from which it could not he separated, 
therefore the liberation of the tumor necessitated opening the right 
pleura The esophagus was divided below the tumor , the lower stump 
was invaginated and the upper one brought out at the neck, where it 



Fig 2 — Roentgenographic appearance of chest the second day after Torek’s 
extrapleural esophagectomy had been performed , attack from left side The 
division of four ribs can be made out, though the lines are rather faint, owing 
to the perfect alignment of the cut ends The chest is seen to be normally 
transparent on the side of the operation, whereas the right pleura, which was 
opened at operation, shows a haze 

was sutured A cigaret dram was placed through the length of the 
mediastinum and was led out at the ninth space The chest was then 
closed 


THIRTY-FOUR n-I REPORT OF PROGRESS IN 
ORTHOPEDIC SURGERY * 

PHILIP D WILSON, MD 
LLO\D T BROWN, AID 

M N SAIITH-PETERSEN, AID 
RALPH GHORAILEA, AID 

AM) 

A1URRAY S DANFORTH, AID 

BOSTON 

HERMAN C BUCHOLZ, AID 

1IAILF, GERMANS 
AND 
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LOUVAIN, BFLCIUM 

CONGENITAL DEFORAIITIES 

Congenital Dislocation of the Hip — Willard 1 reviewed the results 
of reduction by the Dm is method m twenty cases of congenital dislo- 
cation of the lup fi\e jears after operation Six of the patients showed 
bilateral dislocations Reports were made on twenty-six hips The 
results were Ten per cent failure, both bilateral dislocations , 30 per 
cent, reduced but unstable, 60 per cent of good functional results in all 
single dislocations In studying the 30 per cent of the cases m which 
the dislocations were reduced but unstable, Willard felt that much 
of the change that takes place in the head and acetabulum after 
reduction is due to injury at the time of reduction From this he 
aihocated reduction (closed) before weight -bearing begins, if possible 
Reduction should be accomplished by the gentlest sort of manipulations 
The type of manipulation is of less importance than the amount of skill 
with which it is used Open operation should be resorted to if manipu- 
lation fails 

Eikenbary 2 reported a congenital bilateral dislocation of the hip 
which was reduced by open operation when the child was 11 , the patient 
was seen again at the age of 23 The operation consisted of enlarge- 
ment of the acetabulum by means of a chisel and a heavy curet The 
result thirteen years later was satisfactory, with 90 degrees motion in 

♦This Report of Progress is based on a review of 166 articles selected from 
419 titles dealing with orthopedic surgery appearing in medical literature 
between Alarch 12, 1927, and July 2, 1927 Only those papers that seem to 
represent progress have been selected for note and comment 

1 Willard, Deforest P J Bone & Joint Surg 9 270 (April) 1927 

2 Eikenbary, C F Northwest Aled 26 161 (March) 1927 



EXPERIMENTAL ABSCESS OF THE LUNG 
IN THE DOG* 


S J CROWE, MD 

AND 

JOHN E SCARFF, MD 

BALTIMORE 

I he American Association for Thoracic Surgery has done much to 
stimulate an interest in the etiology and methods of prevention of post- 
operative abscess of the lung Tonsillectomy and other operations in the 
upper air passages that are carried out under general anesthesia are respon- 
sible for the largest number of the reported cases, but abscess of the lung 
does occur as a complication of tonsillectomy and extraction of teeth under 
local anesthesia and occasionally after appendectomy It is true that a 
real absecss in the lung with cavity formation commonly follows an 
operation for a septic condition, but in studying the etiology of this 
type of abscess it might be well to consider the relation between post- 
operative bronchopneumonia (a complication in about 5 per cent of clean 
surgical operations, such as hernia) and infections of the lung that 
proceed to cavity formation Are all abscesses of the lung due to 
infected emboli from the vessels surrounding the operative field, or is 
the aspiration of mouth secretions, bits of infected tissue and the plugs 
of detritus from the crypts of tonsils the common method of post- 
operative lung infection ? Are the clinical and pathologic differences 
between bronchopneumonia, massive collapse of the lung and lung 
abscess determined by different routes of infection or by the type of the 
infecting organism and the resistance of the patient ? These are ques- 
tions that we are not prepared to answer, but they deserve consideration 
in the study of postoperative complications in the lung The removal of 
tonsils under general anesthesia is the most talked-of cause of abscesses 
of the lung Cutler and his associates, Holman and others ascribe these 
abscesses to the liberation of infected emboli, but our experience during 
the past twelve years at the Johns Hopkins Hospital, where 3,500 
patients have had their tonsils removed under ether anesthesia without 
the occurrence of a single postoperative abscess of the lung, leads us to 
believe that aspiration is the cause of this complication In each of 
these 3,500 patients the following safeguards against aspiration have 
been employed 1 Hypodermic administration of morphine sulphate 
and atropine is employed about thirty minutes before the operation 2 
The anesthetic is administered by a trained anesthetist 3 During the 
operation, the head of the pahent is at least 15 inches lower than 


* From the Department of Surgery, Johns Hopkins University 
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following conclusions 1 Coxa valga may occur without a displace- 
ment of the head, but through an insufficiency of the roof of the acetabu- 
lum, as m mail} spastic patients and in those with coxa valga luxans 

2 Displacement of the head does not necessarily produce coxa valga 

3 Ihe displacement of the head can occur only when a pathologic 
process lmolung the cpiphy seal line coexists, and in such a case, if a 
deficient of the acetabulum is also present, coxa valva may develop 
Ettoue concluded that canons factors may play a part in the production 
of coxa \ alga 

Otf( oclioiuh iti r of Ihe VaUbial Body — Buchman 0 described five 
cases in children who had disturbance of the spine which he beheve'd 
belong to the class of cases already described, he attempted to draw a 
line between these cases and the cases of so-called vertebral epiphysitis 
He considered the first a disease of one of the primary centers of ossi- 
fication and the second a disease of one of the secondary centers The 
age of the patient thus determines the type of lesion Buchman gave 
as lus \ lew of the cause of tliese conditions the fact that they are due 
to an increase in static demand, going hand in hand with a decrease 
m static capacity He discussed slipping epiphyses in the same rela- 
tion but filially admitted that one seldom sees these conditions m infan- 
tile paralysis and infantile rickets, in which the “capacity” of the bone 
is obwousl) decreased 

[Ed Comment — We do not see that Buchman’s theory adds to 
the disco\er\ of the causation of the condition The essence of Wolff’s 
law' is that “static capacity” increases in pi oportion to “static demand ” 
When the re\erse is true, there is gross evidence of a pathologic dis- 
turbance, and the cause must be sought ] 

NUTRITIONAL DISEASES OT THE BONE 

Rickets -—Ini estigations by Grayzel and Miller 6 7 tended to confirm 
the new that difficulty in intestinal absorption of calcium and phos- 
phorus may be responsible for the abnormalities m metabolism of these 
elements which are found in rickets Their studies showed that with 
a normal diet the reaction remained acid with considerable constancy 
at different levels of the gastro-mtestinal tract High variations m fat, 
protein, or carbohydrate did not cause notable changes The rickets- 
producing diet did, however, cause a definite rise in the pu of the intes- 
tinal contents, even to the point of alkalinity Ultraviolet radiation or 
the administration of cod liver oil to dogs on the same diet caused an 
acidification of the contents to within the normal range 


6 Buchman, Joseph J Bone & Joint Surg 9 55 (Jan ) 1927 

7 Editorial, J A M A 88 1715 (May 28) 1927 
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some of the pus from the chronic suppuration in the frontal smus flowed 
into the tiachea, probably during sleep, and produced the isolated abscess 
in the lower lobe on one side This supposition is supported by the dem- 
onstration with dark-field illumination of spirochetes m the frontal smus 
after six weeks and m the lesion of the lung Many other organisms 
could be seen in the smear from the abscess of the lung, but it is worthy 
of note that the Vincent bacillus was not found 

We have mentioned before that we succeeded in producing a chronic 
abscess of the lung only after two years of effort In the fifty experi- 
ments made during these two years, we introduced, through the 
bronchoscope, pieces of cotton soaked with virulent cultures of pneumo- 
coccus, staphylococcus, several varieties of streptococcus, the colon 
bacillus and various types of fungi Our results with these organisms 
were either negative or resulted in a diffuse infection of the lung, and 
are in accord with those of Cutler, Holman and others It is striking, 
however, that the same procedure will result in a localized, chronic sup- 
puration of the lung when the scrapings from pyorrhea cavities are used 
as the infecting agent We realize fully that it cannot be inferred from 
these experiments on animals that the aspiration of spirochetes from 
the mouth is the cause of postoperative abscess of the lung in man , but 
this experimental observation is suggestive and shows the specificity of 
organisms David T Smith 1 of Ray Brook, N Y , has been able to 
produce pulmonary abscesses m mice, guinea-pigs and rabbits by intra- 
tracheal injection of material from pyorrhea cavities This same group 
of organisms is normally present in the material expressed from crypts 
m the tonsils It has been known for many years that the foul odor of 
the sputum from a chronic abscess of the lung is due to spirochetes and 
that the intravenous administration of one of the arsenic compounds is 
of value m such cases The spirochetes in the mouth have been regarded 
as secondary invaders, but it is possible that they may play an impor- 
tant role in the etiology of abscess of the lung which follows operations 
on the tonsils and teeth 

1 Smith, David T Experimental Aspiratory Abscess, Arch Surg 14 231 
(Jan ) 1927 
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malacia started when the patient was 20, under the form of genu val- 
gum, for which Berger performed an osteotomy The decalcification 
progressed lapidh during the fiist two years and then stopped for a 
nhilc In 1 90S, the patient's health was better, the pains had disap- 
peared, and it was possible to pcrfoim motions with the right hand 
'I he roentgenograms showed beginning recalcification The remission 
lasted until the time of death, and this is the only reported case m which 
this has ever occurred Between 1896 and 1905, the examinations of 
the urine s'howed tremendous elimination of calcium, often from 9 to 
10 G m An tops} showed that ail the bones were twisted and deformed 
Concretions that had been discovered sixteen years earlier by Berger 
during the actnc stage of the disease were found in the left renal pelvis 
Xo change was discovered in any of the glands of internal secretion 
except the suprarcnals, both of which were enlarged, the left one 
weighing 30 Gm 

TL BERCULOSIS 

7 ubet adopts of (he Knee and Hip — Hibbs 12 studied the end-results 
m a group of cases of tuberculosis of the knee and hip in which the 
patients were treated by conservative measures The diagnosis was 
incorrect in 30 per cent of the patients with tuberculosis of the 
knee , of the 67 remaining patients, 7 died from other forms of tuber- 
culosis, and m 43 the disease became quiescent In 16 of the latter, 
the disease again became active at a later period Two hundred and 
eight patients had tuberculosis of the hip The error in diagnosis was 
22 per cent Of those who probably had tuberculosis, 24 per cent died , 
of the 114 remaining, 17 still liad active tuberculosis In two, the dis- 
ease was quiescent with free motion, and in four it was quiescent with 
marked limitation of motion Fifteen patients had relapses after 
periods of quiescence varying from one to nine years In the cases in 
which operation w r as performed, the results were better Sixteen of 
the knees mentioned were fused, and all of these patients remained free 
from sjmptoms The hip had been fused m more than 8Q cases, and 
the results thus far obtained gne promise of a high percentage of cures 
Hibbs emphasized the point that diagnosis must be made by tests per- 
formed in the laboratory, and that many statistical studies are inaccurate 
because of errors in diagnosis 

Occurrence of Foci in the Bones m Tuberculous Joints Koenig 13 
pointed out the impossibility of determining the presence of foci m the 
bone in tuberculous joints by means of roentgenograms Riedel 
reported finding foci present m the bones in more than 70 per cent of 

12 Hibbs, Russell A Southern M J 20 278 (April) 1927 

13 Koenig, Fritz Zentralbl f Chir 54 1030 (April 23) 1927 
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PREVIOUS INVESTIGATIONS 

Clinical studies of the etiology of the various types of abscesses of 
the lung have indicated the probability that most of them are aspirator}' 
in origin Experimental results m animals, however, have not supported 
this 

The clinical studies of Richardson, 1 Scudder, 2 3 4 5 6 Whittemore,® Moore, 1 
Singer and Graham, Cutler and Schlueter, 0 Hedblom 7 and numerous 
other investigators have revealed the fact that a considerable percentage 
of all nontuberculous abscesses of the lung follow operative procedures 
about the upper respiratory tract There is, at least in tins group of 
cases, ample opportunity for the aspiration of infectious material, and 
this opportunity is soon followed by the development of the abscess 
Cutler found that 29 pei cent of 1,908 cases of abscess of the lung fol- 
lowed operations, half of which were tonsillectomies 

The larger group of abscesses of the lung which do not follow opera- 
tive procedures, about 65 per cent of all cases, has not received the close 
study that the postoperative group has had The group of cases to be 
reported in tins paper shows that most of this group of abscesses of 
the lung apparently follow infections of the respiratory tract 

The experimental production of abscess of the lung has been diffi- 
cult Kline 8 9 and Smith 0 have succeeded in producing acute aspiratory 
abscess by the insufflation of the bactena obtained from the teeth 
Cutler and Ins co-workers, Homan, 10 Schlueter c and Weidlein 11 have 

1 Richardson, C W Tonsillectomy with Consideration of Its Complica- 
tions, Wash M Ann 12 2, 1912 

2 Scudder, CL A Report of the Cases of Lung Abscesses at the Massa- 
chusetts General Hospital Clinic, Boston M & S J 171 523, 1914 

3 Whittemorc, W The Etiology and Treatment of Non-Tuberculous Pul- 
monary Abscess, Surg Gyncc Obst 38 461, 1924 

4 Moore, W F Pulmonary Abscess— An Analysis of 202 Cases following 
Operative Work about the Upper Respiratory Passages, J A M A 78 1279 
(April 29) 1922 

5 Singer, J J, and Graham, E A A Study of Thirty-Four Cases of 

Abscess of the Lung, J A M A 83 193 (July 21) 1923 

6 Cutler, E C, and Schlueter, S A The Experimental Production of 
Abscess of the Lung, Ann Surg 84 256, 1926 

7 Hedblom, C A The Surgical Treatment of Acute Pulmonary Abscess 
and Chronic Pulmonary Suppuration, J A M A 83 1577 (Nov 15) 1924 

8 Kline, B S Experimental Gangrene, J Infect Dis 32 481, 1923 

9 Smith, David T Experimental Aspiratory Abscess, Arch Surg 14 231 
(Jan ) 1927 ’ 

10 Homan, E , Weidlein, I F , and Schlueter, S A A Method for the 

Experimental Production of Lung Abscess, Proc Soc Exper Biol & Med 23 266, 

1926 

11 Schlueter, S A , and Weidlein, I F Postoperative Lung Abscess An 
Experimental Study, Arch Surg 14 457 (Feb ) 1927 



UJLSO\ LT AL— ORTHOPEDIC SURGERY 


159 


OSTEOMYELITIS 

* lent l Hematogenous Osteomyelitis — Robertson 10 produced experi- 
mental osteonn elitis in animals and reviewed the literature He believed 
that the experimental work proves beiond any doubt that 1 Organisms 
introduced into the blood stream are deposited, among other places, m 
the long hones 2 In bone, active phagocytosis is present, except m 
the mctaplwscs 3 Organisms produce inflammatory centers in 
metapin scs independent of trauma 4 It is impossible to produce a 
general infection of the medulla by a simple inoculation of organisms 
into the blood stream 5 Trauma may determine a local infection 
6 Groiwng bones develop abscesses of the osteomyelitic type ivithin 
them , adult b ones do this rarely 

Robertson tiled to correlate these obsenations with the clinical 
picture ol ostcoim elitis His conclusions were as follows 1 Staphylo- 
coccal infections come from lesions of the skin bv contamination of the 
blood 2 The primary lesion of the bone m man is determined bi 
trauma 3 Continued septicemia faiors the formation of supple- 
mentary lesions of the bone 4 The lesion of the bone is in the 
metaphysis of the growing child 5 The chief symptom is pam, the 
chief sign tenderness o\er the invoked metaphysis 6 Treatment con- 
sists of early operation into the metaphysis for the purpose of drainage 
Wilenski 17 described the mechanism of acute osteomyelitis as, first, 
a bacteremia or general infection of the blood, second, the development 
of a fixation point m the vascular netw'ork of a bone (thrombo-embolic 
phenomenon) , third, the development of a pathologic process charac- 
terwed In thrombo-artentis or thrombophlebitis, and fourth, the result- 
ing necrosis of bone cells and tissue He believed that the seventy of 
the general infection mat be determined by plating the blood cultures 
and counting the colonies If bacteremia is not present, the prognosis 
is good If many colonies are found, the infection may be of the acute 
fulminating t\pe and there are practically no chances of help by opera- 
tion Between these two extremes is a large group of cases in which 
demonstrable bacteremia and one or more foci of osteomyelitis are 
present If operation is performed early in these cases, the prognosis 
is good If the bacteremia is severe, the operation must consist in 
radical removal of the thrombophlebitic focus 

Ti catmcnt of Chrome Osteomyelitis— According to Thornton 15 
there are operable and inoperable stages of chronic osteomyelitis Fol- 
lowing the acute stage, all patients go through an inoperable phase The 
operable stage is reached when neiv bone shadows have become dense 

16 Robertson, D E J Bone & Toint Surg 9 8 (Jan ) 1927 

17 Wilenskv, A 0 Ann Surg 85 428 (March) 1927 

18 Thornton, Lawson J Bone & Joint Surg 9 294 (Aprill 1927 
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French, was moistened with sterile water and gently introduced deep into the 
respiratory tract A small, dry, sterile basin was partly immersed in a larger 
basin of water at 40 C (104 F) The two basins were placed on the floor at 
the head of the anesthetized animal A sterile 5 cc syringe was also immersed 
in water at 40 C The patient was instructed to lean forward over a chair and 
to expectorate pus, which was coughed up into the small, warm basin This pus 
was immediately aspirated into the warmed syringe, and 3 cc was injected into 
the bronchus through the previously placed catheter Not more than thirty' 
seconds elapsed between expectoration and instillation of the pus The animal 
was placed in a comfortably heated room 

Feb 20 The dog was very lively, it ate and played 
Feb 21 The condition did not change 

Feb 23 The dog was active and leaped to greet us There was no cough or 
rales , a roentgenogram did not show a shadow 

Feb 25 Malaise was not apparent A roentgenogram did not show a shadow 
Feb 27 The dog was not so active in the morning His temperature was 
101 F A roentgenogram did not show a shadow There were no rales or 
dyspnea 

Feb 29 The dog was less active than at any previous time, but auscultation or 
percussion of the chest did not reveal any sign of abscess 

March 5 There were no physical signs of abscess The dog looked haggard 
and was losing weight He did not cough 

March 8 The dog did not cough and continued to lose weight 
March 11 The animal was markedly emaciated He did not cough 
March 13 The dog was very emaciated and inactive He did not cough A 
roentgenogram showed mottling in the right side of the chest, but no abscess 
cavity 

March 14 The dog was found dead in the cage 

Autopsy — The pleural cavities did not contain fluid or pus The right middle 
lobe was firm, but crepitant Several small yellow areas presented themselves 
along its costal surface The trachea was clamped, and the lungs were removed 
en masse A longitudinal incision was made into the trachea, and it was found 
to contain about 3 cc of moderately viscid, yellow pus The bronchus to 
the right middle lobe was filled with air containing pus 

The lungs were inflated through a cannula, and at the same time a roentgeno- 
gram was taken Abscess cavities were not visible, but a dense portion of the 
lung could be made out The gross and microscopic examination of the middle 
lobe was far more conclusive of the presence of multiple abscesses than the 
roentgenographic examination The cut surface of the right middle lobe is shown 
in figure 2 

Microscopic Examination — Many areas were filled with polymorphonuclear 
leukocytes and fewer round cells The alveolar epithelium was absent These 
areas of necrosis and pus contained small bubbles of air and non-necrotic alveolar 
epithelium was found between them Atelectasis was not marked in these areas 
In many places, the remains of a bronchiole could be seen near the center of the 
abscess Figure 1 shows one such bronchiole in which the epithelial lining has 
been eroded and only the fibrous tissue of the wall is intact Epithelial casts 
can he seen clinging to the fibrous tissue ring The infectious process penetrates 
the wall of the bronchiole at one place Bacteria can be seen throughout the wall 
of the bronchiole and surrounding tissue, but bacteria were not found in the 
walls of the blood vessels or inside the vessels themselves Spirochetes were not 
found 
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pcndcnth of spinal drainage The results in the patients treated by others are 
in agreement with our results in this and in previous studies as regards 
niortalit\ rate, incidence of residual paralysis, and bedside impressions con- 
cerning car!\ good effects of the serum The number and variety of the 
patients treated arc sufficient, and control observations are adequate to justify 
the conclusion that this poliotmelitts antistreptococcus serum is of value in 
the treatment of acute anterior poliom)elitis The serum used possessed the 
power of neutralizing the toxic material contained in cultures of strepto- 
coccus as measured bj liitracutaiicous injection, it diminished the infective 
power in \ itro of the streptococcus as measured by intracerebral injection, and 
it cured rabbits inoculated intravenous!) with the streptococcus, properties not 
possessed In horse scrum Some of the batches of serum neutralized the virus 
in \itro, and protected monkejs against poliomyelitis in the forced experiment 
In intracerebral inoculation of virus Rabbits have been immunized against 
intracerebral inoculation of the streptococcus by the methods used m the 
preparation of the scrum in horses , hence the curative action noted climcall) 
would seem attributable to the specific antibodies contained in the serum and 
not to nonspecific or foreign protein effects 

[Ed Comment — Rosenow failed to convince many competent 
bacteriologists that the streptococcus which he has isolated from patients 
with poliomj elitis hears any causal relation to that disease Hence we 
hesitate to accept the conclusion that antistreptococcus serum is of 
specific benefit in the disease While the results reported are suggestive, 
whether or not the) are conclusive will have to be left to the judgment 
of more competent authorities When patients are reported as having 
been tieatcd with serum, it will he important to specify whether con- 
\alcsccnt serum or Rosenow’s serum has been used ] 

ARTHRITIS 

specific Causative Factors — Hadjopoulos and Burbank 21 employed 
immune serum in order to determine by the reactions the types of 
infective organisms in cases of chronic multiple arthritis, they checked 
these by cultures from various foci of infection which had been dis- 
covered They believed the streptococcus to be the main causative factor 
in both of these sources By neutralization of the alexin in freshly drawn 
blood of arthritic patients, they were able to grow pure cultures of 
various organisms, streptococci, diphtheroids and Staphylococcus aw cm 
Taking the streptococci thus isolated, they were able to produce arthritic 
symptoms in animals by inoculating the blood with those organisms 

[Ed Comment — Careful bactenologic investigations have been 
made of chronic arthritis, usually with inconclusive results The 
observations reported require confirmation ] 

21 Hadjopoulos, L G, and Burbank, Reginald J Bone & Joint Surg 9 
278 ( April) 1927 
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m the lung of a human being The lesions were produced m healthy 
dogs in which opportunity for pulmonary embolism had not been estab- 
lished Regarded both from the expenmental and from the clinical 
point of view as well as microscopically, the abscesses were abscesses 
of the lung produced by aspiration 

An analysis of the twenty-one experiments m senes II revealed the 
following significant facts The animals m fifteen experiments 
failed to develop abscess of the lungs, and only three animals in the 
total twenty-one experiments developed abscesses Each animal had 
received fresh, warm pus from patients with chronic abscess of the lung 
Some of the animals which did not develop abscesses had receded 



Fig 2 — Cut surface of lung contauung abscesses A indicates the abscesses 
which are remote from the mam bronchus , B, the bronchus The infectious 
material seems to have been trapped in the smaller bronchioles 

exactly the same amounts of the same pus and at almost the same minute 
as other animals that did develop abscess Why did some of these 
animals develop abscess of the lung while others did not ? Why does 
one patient develop a postoperative abscess of the lung while a second 
patient on whom a similar operative procedure has been carried out 
does not ? 

An examination of the lungs of those animals m which multiple 
abscesses had been produced by aspiration seemed to indicate an answer 
Most of the abscesses were situated m those portions of the lung farthest 
removed from the mam bronchus (fig 2) The infectious material must 
have been flapped m the smaller bronchioles and alveoli 
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following the disappearance of intestinal symptoms The aspirated fluid 
from the knee contained a large number of pohmorphonuclear cells, but 
neither on nnscroscopic study nor on cultures could any bacilli be found 
Agglutination tests of the fluid proved positive for Shiga and Flexner 
bacilli and negative for Hess and colon bacilli The results were the 
same in another patient with arthritis who had had diarrhea two weeks 
bet ore Besson and Ehrmger concluded that the agglutination test is 
ot \alue in differentiating this type of arthritis 

The Piotocoan Thcoiy of Aithntis — Barrows and Armstrong 24 
discussed in detail the protozoan etiolog) of chronic deforming arthritis 
In a series of 209 cases, 171 patients received medical treatment alone 
in which antiparasitic therapv played the chief role From the clinical 
standpoint the results were considered satisfactory benefit being claimed 
in 93 per cent of the cases 

[En Note — Conclusive proof of the etiologic relationship of pro 
tozoa to arthritis has not vet been presented ] 

Blood Calcium and Phosphoius in Aithntis — Nachlas 25 studied 
the level of calcium and phosphorus in the blood in arthritis The 
reports m the literature on this subject show lack of agreement some 
observers claiming an increase and others no change Nachlas’ studies 
are in accord w ith the latter group He was unable to demonstrate any 
change in blood calcium or blood phosphorus in either type of arthritis 

PA.IX IN THE BACK 

In jwics of the Bad in Industnal Employees — Herndon 2(3 made a 
stud) ot 9-H consecutive cases of injure of the back among industrial 
emplovees, and his report gave an idea of the relative frequencj ot the 
various types of injury Fifty -three per cent of the injuries were 
classified as sprains and of these two-tlurds w^ere m the lumbosacral 
region Fort) -one of the patients, or 4 per cent, had fractures of the 
vertebral processes, the transverse processes being injured in thirty 
cases There were tlurtv cases of fracture of the v ertebral body Onlv 
one third of these showed involvement of the cord Arthritis neurosis, 
malingering and other diseases accounted for the remaining cases In 
conclusion Herndon stated that “the most frequent causes of unsatis- 
factory progress are failure to report the injury earlv to make a com- 
plete examination and diagnosis at once to prescribe efficient treatment, 
and to follow up tins treatment ” 

24 Barrow, J V, and Armstrong, E L California S. A est Med 26 322 
(March) 1927 

25 Nachlas, I W I Bone & Joint Surg 9 37 (Jan ) 1927 

26 Herndon, Richard F J Bone & Joint Surg 9 234 (April) 1927 
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The lobe appeared solid, and beneath the pleura were many dark, yellow, indurated 
areas The cut surface of this lobe showed many small abscesses , the bronchioles 
were filled with chocolate colored, foul pus There were no large abscess cavities 

The right middle lobe was adherent to the surrounding lobes Its tip projected 
stiffly and maintained its position beside the heart, while the right lower and upper 
lobes were collapsed The right middle lobe was studded with yellow, indurated 
areas, with air-containing, crepitant lung tissue between them Between the right 
lower lobe and the vertebral ridge, an intrapleural abscess was opened which 
contained about 10 cc of putrid, foul-smelling, chocolate-colored, granular pus 
This was like the original pus from the patient both m color and in odor Smears 
and cultures showed a fusiform bacilli and spirochete flora identical with that in 
the original pus The trachea was clamped off and the lungs removed en masse 

The trachea and bronchi were lined with chocolate-colored, foul-smelling pus 
in which many small, cheesy, yellow masses were found The bronchi to the 
right middle lobe and to the mediastinal lobe were filled with foamy pus Incision 
along the bronchus to the middle lobe revealed the silk ligature hanging free in 
its lumen and attached by only a small section of its wall The lumen of this 
bronchus was now patent — the ligature which was placed around it twenty-six 
days previously had cut through its wall The smaller bronchioles which empty 
into this bronchus to the right middle lobe exuded pus when slight pressure was 
made on the external surface of the lobe There were multiple small abscesses, 
varying from less than 1 mm to 8 mm in diameter, throughout the entire lobe 
There were no large air-containing abscess cavities The abdomen did not contain 
pus 

Microscopic Examination — Bactenologic Smears from the bronchioles of the 
right middle lobe, from the mediastinal lobe, and from the trachea showed an 
identical bacterial flora Cocci, fusiform bacilli and spirochetes were present in a 
profusion The yellow granules swarmed with spirochetes — dozens were present 
in each oil immersion field Cultures showed Diplococcus vicJanino-gcnticuvi 

Pathologic The sections showed that in certain areas the alveoli were replaced 
by a solid mass of polymorphonuclear and round cells Here the alveolar epi- 
thelium was entirely absent In places, many of the alveoli were still outlined b\ 
capillaries containing intact red blood cells The blood vessels were still patent 
in the sea of pus (fig 3) There were no emboli, even in the smaller capillaries 
The bronchioles were filled with pus, and in many places the epithelial lining of 
the bronchioles was missing 

This experiment was repeated, warm minced tonsil being used 
instead of pus from the abscess The crypts of the tonsil contained 
myriads of spirochetes Fusiform bacilli and cocci were also present 
The animal pursued the same postoperative course as the first animal, 
except that the thoracotomy wound did not break open and he did not 
cough This animal showed malaise at the end of the ninth day after 
injection 

The second animal was killed on the twenty-first day Multiple 
abscesses were found in the right middle lobe The bronchus to this lobe 
had also reestablished the patency of its lumen, the silk ligature having 
cut through its walls At autopsy, yellow granules containing myriads 
of spirochetes were found m the pus in the bronchus to the right middle 
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toon He summarized these changes as follows The vitality of the artery 
was much altered, the contractile elements were replaced by connective 
tissue The changed nutritne conditions led to die deposition of fat 
within the endothelial cells The muscles lost their characteristic stain- 
ing reaction and showed distinct signs of necrobiosis Fifty da\s after 
the operation, the lumen of the collateral \essels was wader than on the 
normal side and the media was hypertrophied From a consideration 
of these changes the author pointed out the inadvisability of perform- 
ing the operation in cases in which the -vessels ha\e been altered m 
such a way as to lose their elasticity 

Oscillometry in Circulatory Disturbances of the Extremities . — 
Samuels ” described the oscillometer of Pachon and discussed its use 
in studying various arterial disturbances m the extremities He con- 
cluded that it is a valuable adjunct and should be used as a part of 
the general physical examination in any case in which circulatory dis- 
turbance is suspected It is of value in the diagnosis of early occlusive 
disease of the peripheral arteries and in the differentiation of neuro- 
genic from organic arterial disease By its aid, the progress of arterial 
disease in the extremities can be studied quantitatively The instru 
ment exhibits certain physical limitations, such as its inability to select 
any one vessel for study and its insensitivity to that state of the circu- 
lation represented as lying between the zero point of the instrument 
and the total cessation of arterial outflow 

Results of Suprarcitalcctomy in Spontaneous Gangrene of the 
Extiemitics — Seneque 35 summarized the report of an mv estigation 
by Herzberg, a Russian surgeon ot the results ot suprarenalectomy 
Herzberg was able to collect reports of 112 cases, including aS cases 
of Oppel (who, in 1921 published the theoretical basis for the opera- 
tion), 6 cases of Lenche, 8 personal cases, and the rest representing the 
cases of various Russian surgeons Of the 112 cases a cure ( meaning 
complete disappearance of pain with cicatrization of the ulcers) was 
obtained in 14 cases However these so-called cures have not 
existed for a sufficient period of time as yet Gangrene is of slov 
evolution In a great many cases, there was a complete disappearance 
of pain directly after operation the ulcers cicatrized and the arterial 
pulse reappeared But remote observ ations show that the improv ement 
was only transient A minimum of two years during which symptoms 
do not appear is needed before one may speak of cure Applying this 
test, the author found onlv 3 cures in 112 cases and even here it 
could not be proved that the cures resulted from the operation Com- 

37 Samuels, Saul S Value of Oscillometry in Study ot Circulator Dis- 
turbances of Extremities, J A. if A. 88 1 780 (June 4) 19 2/ 

38 Seneque, J Presse med. 35 100 (April 9) 1927 
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coughed up by some of the experimental dogs as soon as the effect of 
the ether narcosis had diminished The results of these experiments 
will be reported in a later papei 

COMMENT 

Ihe ability of the alveoli, bronchi and trachea to exscavenge them- 
selves of infections material seems to have received insufficient atten- 
tion in the experimental studies in the production of abscess of the 
lung How do the lungs keep their air passages clean ? The bronchioles 
and alveoli end blindly, yet they are surprisingly clean The stomach 
has hydrochloric acid which aids it to cope with bacteria that may enter 
it No such chemical defense is known to exist m the lungs , however, 
bacteria do not manifest themselves readily in their an passages Agglu- 
tinins, opsonms and other antibodies are not known to be present in 
the tissue of the lungs in unusual amounts 11 

Three methods may serve to cleanse the air passages Hie first, and 
perhaps the most effectual for large masses of foreign material, is the 
explosne expulsion of air and solid material during a cough Even 
though there is little or no an in the alveoli beyond the foreign material, 
the elasticity of the surrounding air-contaming lung is conducive to a 
squeezing out and an emptying of the nonair-contammg portions during 
the act of coughing The second factor in cleansing the air passages 
is the action of the ciliated epithelium Hie ciliated epithelium may 
carry material to the pharynx, where it is unconsciously disposed of by 
swallowing Undoubtedly, bacteria and pus may be expelled from 
the bronchi and trachea by the cilia lining them A third factor in 
the remo\al of solid material from the lungs is the wandering cells 
of the blood stream 

In addition to these three methods of removal of foreign material 
from the air passages, the role played by posture may be mentioned 
The use of iodized oil 40 per cent for diagnostic mapping of the bronchi 
demonstrates the facility of movement of fluids to the dependent por- 
tions of the air passages 

My co-workeis and I do not wish to doubt the possibility that abscess 
of the lung may be due to the lodgment of infectious emboli m the 
radicals of the pulmonary arteries We have produced such abscesses 
experimentally We have, however, hoped to point out and to prove 
experimentally that the route of entry of the infectious material into 
the lungs may be through the air passages A single infectious embolus, 
when entrapped in the pulmonary artery, may produce a single abscess 
of the lung , likewise, infectious material entrapped m the air passages 


14 Kendall, I A Personal communication to the author 
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CLINICAL STUDIES 

Eighty-foul consecutive cases of nontuberculous abscess of the lung 
constitute the basis of this study Only the significant factors which 
seem to have relation to their etiology will be recorded here 

Bnefly, nineteen, or 22 pei cent, of these eighty-four cases of abscess 
of the lung followed tonsillectomy The onset of symptoms varied in 
these cases from three to fourteen days after tonsillectomy One case 
followed tonsillitis without tonsillectomy Five cases, or 6 per cent, 
followed abdominal opeiations On two of these patients an appendec- 
tomy was performed, on two a cholecystectomy and on one a gastro- 
enterostomy All of these patients were operated on under general 
anesthesia One abscess of the lung followed mastoidectomy, one 
followed amputation of the leg and one followed resection of the tongue 
for caicinoma The three last operations were also performed under 
general anesthesia In all there were twenty-seven cases, or 32 per cent, 
the onset of which followed closely after an operative procedure Each 
of these twenty-seven patients had had a general anesthetic with 
unusual opportunity for aspiration of infectious material The onset of 
sjmptoms was delayed for se\eral days, usually from six to eight days, 
after the ojjeration and the administration of the anesthetic Abscesses 
produced b\ experimental aspiration showed a similar latent period after 
injection of the infectious material into the bronchus 

In each of the patients on whom operative procedures had been 
performed preceding the development of the abscess of the lung, there 
was unusual opportunity for the occurience of emboli as well as unusual 
opportunity for aspiration of infectious material In forty-five, or 53 
per cent, of these eighty-four patients, however, the onset of the symp- 
toms did not follow emboh-producing procedures or conditions The 
forty-five patients variously ascribed their abscesses to previous or 
concurrent infections of the respiratory tract, including “bronchitis, 
“exposure and took a cold,” “pneumonia,” “pleurisy,” 'flu” and 
“typhoid pneumonia ” It is probable that many of the diagnoses were 
erroneous, and that the symptoms which led to the diagnoses were only 
the symptoms attendant on the development of the abscess m the lung 
The abscesses in these cases (53 per cent) seem clearly to have been 
the result of an infection which reached the lung through the air 
passages, since there had not been an opportunity for the production 
of infectious emboli Clinically, they did not differ from the abscesses 
which followed operative procedures They usually had the similar 
foul odor, and there were multiple abscesses frequently confined to a 
single lobe of the lung In these respects, they resembled experimental 
aspiratory abscesses 



EXTRAPLEURAL RESECTION OF THE ESOPHAGUS 

USE or THE SAME INCISION AS THAT EMPLO\ED 
IN M\ TRANSPLEURAL METHOD 

FRANZ TOREK, MD 

NEW V ORK 

In resecting the esophagus for carcinoma, a thorough exposure of 
the esophagus is necessary as it is not sufficient to expose merely the 
new growth The resection, in order to be radical, must include a 
good portion of the apparently unmvolved esophagus on either end of 
the tumor, and more room is needed to care properly for each divided 
end If my method of drawing the upper stump out through the 
neck and mvaginating the lower stump is employed — and that method 
is favored by man)' at present — much more room is needed The 
required space is amply supplied in my method of transpleural approach 
through the whole length of the seventh intercostal space, augmented 
by the division of the four ribs above that space, near the spinal column 
It is universally agreed that the method referred to affords the 
necessary exposure and access There are, however, differences of 
opinion as to the selection of a transpleural or an extrapleural approach 
The advocates of the extrapleural method claim that the opening of the 
pleura entails certain dangers that could be avoided if the pleura were 
not opened, which is true It occurred to me that it might be possible 
to combine the satisfactory exposure afforded by my transpleural method 
of approach with the advantages of an extrapleural operation as this 
combination is feasible It takes somewhat longer than the transpleural 
method, and it remains to be seen whether the advantages of the 
extrapleural attack outweigh the loss of time 

TECHNIC 

The skin incision goes through the whole length of the se\enth left intercostal 
space and continues from the posterior end of this incision upward to the third 
rib It is then deepened through the muscles In cutting down on the seventh 
interspace, great caution should be exercised when the intercostal muscles are 
reached, and this caution should be heightened to an extreme degree on dividing 
the internal intercostal muscle, so that the pleura mav remain intact This part 
of the operation, therefore, does not permit haste, the knife is to be handled 
lightlj , and the incisions should be shallow When the pleura has been well 
exposed in the seventh intercostal space, I begin to separate it from the thoracic 
wall The initial steps of the separation are the most difficult One ma> start 
with a blunt instrument like Kocher’s goiter dissector, as soon as a little headwa> 



UNRESOLVED PNEUMONIA 

A SURGICAL ANALYSIS * 

OTTO C PICKHARDT, MD 

NEW YORK 

Certain old medical terms that are all inclusive have been handed 
down from generation to generation They are not terms for actual 
diagnoses under more modern methods of im estigation, but are generali- 
zations Indigestion, rheumatism and other conditions come m this 
class, and I feel that the term “unresolved pneumonia” could be included 
m a large majority of cases While undoubtedly there is such a condi- 
tion, it is comparatively rare, and the diagnosis of unresolved pneumonia 
is usually a confession of failure to make a correct one One has onlv to 
view its numerous synonyms commonly used to see how loosely the 
same condition is variously labeled Among these may be mentioned 
interstitial pneumonia, chronic fibrous pneumonia, organizing pneumonia, 
protracted pneumonia, persistent pneumonia delayed resolution and, 
finally, basal fibrosis The first three have a distinct pathologic picture 
which has often been described, and there can be no objection to them 
when correctly applied Unfortunately, this is rarely the case 

MacCallum 1 stated 

Occasionally while the symptoms of the acute illness (pneumonia) disappear 
completely and the convalescence seems complete, a form of consolidation of the 
lung persists and is found to be due to a replacement of the exudate by fibrous 
tissue (fig 1) 

Rohdenburg described the microscopic picture as follows 

The lung alveoli are more or less completely filled with a meshworh of fibrin 
in which are entangled round and plasm cells These wandering cells m manv 
areas arc transformed into connective tissue cells and slowly the alveolus instead 
of being an open space bounded by a lining of endothelium is changed to a mass 
of more or less dense connective tissue surrounded by endothelium 

Pneumonia, either lobar or lobular, is an acute disease, and the con- 
cept of its becoming a chronic condition in itself is rather difficult to 
understand It seems more reasonable that there are, or may be, other 
contributing factors which will make it chronic A new formation of 
fibrous tissue occurs, so that the lung becomes indurated, leathery and 

* From the Department of Surgery, Lenox Hill Hospital 

1 MacCallum, W G Text-Book of Pathology, Philadelphia, W B 
Saunders Company, 1921, p 544 
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liberation of the entire esophagus, its division below the tumor, invagi- 
nation of the lower stump, extraction of the esophagus through an 
incision in the neck and its transplantation into a subcutaneous ante- 
thoracic channel The method of closure, likewise, is identical with 
that employed in the transpleural operation 



Fig 1 — - Roentgenograpluc appearance of the site of the carcinoma of the 
esophagus 

APPLICATION OF METHOD 

Thus far, I ha\e not had a favorable case m fact, I hate completed 
the operation in onl) one case (fig 1), the others being merely explora- 
tions, as the tumors, after exposure, proved to be inoperable In the 
case m which I performed the operation and m u Inch the patient died 
on the fourth day, the tumor was situated behind the aortic arch, 
extending both above and below it To release it some thoracic 




Fig 2 (case 1, table 3) —Unresolved pneumonia in the lowei lobe of the right 
lung twenty-three days after onset 



Fig 3 — Same case as in figure 2 six years and three months later showing 
chronic peribronchial infiltration in the same area 
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An interesting fact connected with this case is the observation, with 
the aid of roentgenograms taken on the second day after operation, 
that there was no exudate in the pleura on the left side, the side on 
which the operation had been performed, but that the right side pre- 
sented a haze with the evidence of an effusion (fig 2) The extensive 
handling of the left pleura from its outer side, without opening it 
did not disturb the normal transparency in the lung picture, whereas 
on the right side, which was simply opened but not otherwise handled, 
the haze of a beginning exudate appeared 

At autopsy the left pleural cavity was found to be free from 
adhesions and contained neither blood nor any other exudate The 
pleura was tightly adherent at its parietal attachment to the ribs The 
right pleural cavity contained about 500 cc of blood-stained serum 
Theie was some fresh fibrin on the surface of the right lung The 
left lung showed slight edema Metastases were found at the junction 
of the esophagus and cardia in the shape of several islands of white, 
firm tissue, and at the upper edge of the pancreas as a circumscribed 
pinkish nodule, 2 cm in diameter, the microscopic diagnosis at both 
places being secondary squamous cell carcinoma The primary tumor 
was a squamous cell epithelioma of the esophagus, 8 cm in length, 
showing a complete annular involvement The lumen was completelv 
obstructed for 5 cm 

Two months elapsed between gastrostomy and operation in this case, 
owing to the fact that the patient insisted on going home after the 
gastrostomy The metastases helped to lower his resistance While it 
is possible that they may have been overlooked at the time of the 
gastrostomy, m spite of careful search, they may also have arisen 
during the long delay between operations 

Those who have looked with favor on the advantages of the com- 
plete exposure afforded by my method of transpleural resection of the 
esophagus, but who, at the same time, would prefer to proceed bv an 
extrapleural route, may perhaps be sufficiently interested m this method 
of extrapleural approach to give it an extended trial 
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leaction which does not subside in normal fashion, and which is theie- 
fore erroneously labeled unresolved pneumonia 

In 1913, Thacher 3 read a paper on this diagnosis and made an 
interesting report He set a time limit of seventeen days during which 
a condition could rightly be called unresolved pneumonia He analyzed 
thirty-four cases as follows fourteen simple, mild trailer cases ending 
m recovery, six cases with miscellaneous complications, nine cases com- 
plicated by empyema, two cases complicated by abscess of the lung 
and three cases of probably simple delayed resolution He stated 

All patients, who, after pneumonia, are quite ill with a prolongation of fever, 
more are suffering from the presence of pus in the pleura or the lung, than from 
any other abnormal condition 



Fig 6 — Same case as in figure 4 sixteen months later showing the peribronchial 
thickening in the lower lobe of the left lung 

The examining physician should therefore keep in mmd the patho- 
logic differences between a real organizing pneumonia and the clinically 
similar but pathologically different picture presented by a patient in 
whom consolidation persists after pneumonia 

It is my purpose in this analysis, first, to present the many different 
types of lesions, both pulmonary and miscellaneous, which were actually 
found on closer investigation, and secondly, to show that in the rare 
positive case (six out of fifty-two), a definite type of lesion is found by 
means of the follow-up roentgenograms taken from sixteen months to 

3 Thacher, J S Unresolved Pneumonia, M Rec , January, 1914 
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the feet 4 Throughout the operation ether is given in amounts suf- 
ficient to keep the patient quiet, but never to the point of an abolition 
of the swallowing reflex 5 The assistant is required to operate the 
suction tube and to keep the pharynx absolutely clear of mucus and 
blood 6 All bleeding vessels are ligated, and the operation usualh 
requires the administration of ether for from thirty to forty-fi\e min- 
utes It is to these precautions, and particularly to the light anesthesia, 
that we ascribe the absence of postoperative infection of the lung in our 
cases If infected emboli are the cause of abscesses of the lung after 
tonsillectomy, it seems likely that this complication should have occurred 
m our cases with the same frequency that it has m some other clinics 
In 1924, we began the study of experimentally produced abscess 
of the lung m dogs for the following purposes 1 To produce a chronic 
suppuration of the lung that was limited to one lobe and not complicated 
by pneumonia or empyema 2 To compare the blood pressure m the 
pulmonary artery in normal dogs with that m animals with a chronic 
suppuration of the lung 3 To determine the effect on the heart of 
ligation of the pulmonary artery and vein to one lobe in normal dogs, 
and to compare it with that observed in animals with a chronic abscess 
of the lung 4 To try various methods of removing the infected lobe 
and closing the bronchial stump The first two years of this investiga- 
tion were occupied by the attempt to produce a chronic abscess of the 
lung During the past year, we have attained our first objective, but we 
have not yet carried out the remainder of the program By introducing 
through a bronchoscope a small piece of cotton saturated with fresh 
scrapings from pyorrhea cavities in patients, we finally succeeded in pro- 
ducing a chiomc lung abscess that remained localized to one lobe and was 
not associated with a general pneumonitis These pyorrhea scrapings 
were swarming with spirochetes and other bacteria, but we have made no 
attempt as yet to isolate the organisms and to determine whether any one 
type was chiefly responsible for the infection in the lung In eight 
animals, an abscess of the lung with cavity formation and necrosis of 
an entire lobe was produced by direct inoculation of the main bioncluis 
of the lobe through a bronchoscope Abscess of the lung dei eloped in 
a lowei lobe of two additional animals, after introduction into the frontal 
sinus of a piece of cotton soaked with fresh scrapings from a piorrhea 
cavity in a patient Bronchoscopy was not performed on these two 
animals The frontal sinus ivas opened through an external incision, 
the infected pledget of cotton w^as placed m the cant} through a small 
burr opening, and the wound w r as closed Both of these animals de\ el- 
oped a suppuration in the frontal sinus with the constant discharge of 
foul-smelling pus from the nostril, and both died from pulmomn 
hemorrhage after six -weeks The hemorrhage was due to the erosion of 
a large blood vessel in the abscess cavit} This experiment indicates that 
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ETIOLOGY OF ABSCESS OF THE LUNG 

EXPERIMENTAL \XD CLINIC \L STUDIES * 

DUFF S ALLEX, MD 

ST LOLIS 

The causative factors of nontuberculous abscesses ot the lung are 
not full} know n How does the infection reach the lungs 5 Are there 
specific bacteria ' YVh} does one person develop an abscess of the 
lung after a certain operative procedure while another person does 
not acquire such an abscess after an apparenth identical procedure*' 
This is a report of the experimental production of abscesses of the lung 
b} aspiration, and the translation of these experimental observation^ 
into some of their clinical correlatnes 

ROUTES OF ENTRY" 

There are three possible routes of entr} for the infection in abscess 
of the lung The first is direct, b} wa} of the respirator} passages the 
second is indirect, b} way of the blood stream, and the third is b} wa} 
of the l}mphatics The direct aspirator} route and the indirect route 
through the blood stream have seemed the most probable routes of enm 

A considerable percentage of abscesses of the lung follow operatne 
procedures within the mouth, nose or throat For these, at least the 
question of whether the chief route of entr}' for the infection is through 
the blood stream or vv hether it lies through the respirator} passages is of 
the utmost importance 

If the infection reaches the lungs through the air passages, then the 
incidence of abscess of the lung follow ing tonsillectoim or other opera- 
tions about the upper respirator} tract and mouth might be lowered 
matenall} by the avoidance of aspiration of infectious material at these 
operations If, on the contran, the infection reaches the lungs through 
the blood stream as infectious emboli and not b} aspiration, then the 
amount of aspirated blood or other infectious material that max be 
sucked into the lungs during these operations is of little consequence for 
postoperativ e abscess of the lung 

If the embolic route is the principal route ot entr} , the surgeon should 
direct his attention toward the prevention of dislodgment of infectious 
emboli If the aspirator} route is the chief route of entr} , the surgeon 
should prevent aspiration of infectious material Furthermore the spon- 
taneous development of nontuberculous abscess of the lung might be 
avoided by proper attention to oral h}giene and hvgiene of the upper 
respirator} tract and to pathologic processes m these areas 

*From the Department ot Surgerx, \\ ashington Lnnersitv School oi Medi- 
cine and Barnes Hospital St Louis 
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fom years latei This lesion may be expressed as being a peribronchial 
infiltration and thickening due to increase in the connective tissue, local- 
ized m the formerly consolidated area The picture is similar to that 
seen in a chronic bronchitis, except that m the latter the condition is 
found generalized throughout the whole bronchial tree (cases 1 10 44 
48, 52, table 3) ’ ’ ’ 

In order to get at a definite basis, it was decided to go through the 
request slips for roentgen-ray examination of the Lenox Hill Hospital 
and to pick out those on which had been written “unresolved pneumonia ” 
Between January, 1922, and December, 1926, there were 2,773 requests 
for roentgen-ray examination of the chest for twenty-one different pul- 
monai y and bronchial conditions , conditions of the heart were excluded 



Figure 13 


Of these, 591 mentioned the word pneumonia and forty-one “unresolved 
pneumonia ” In addition, eleven cases were added through personal 
communications It is to be remembered that the staff at the Lenox Hill 
Hospital has been among the pioneers in employing surgical procedures 
for conditions of the lung, and many cases of undiagnosed conditions of 
the lung have been received for study Many of these patients are senf 
to the hospital with the diagnosis of “unresolved pneumonia,” and there- 
fore are sent to the roentgen-ray department 

In this series, cases are not considered m which the normal pneumonic 
crisis or normal resolution has not had time to occur, say up to the 
ninth day, and which have erroneously, merely from a standpoint of 
time, been designated unresolved pneumonia In a general review of 
other cases leported m the literature, I did not find any definite tune 
limit in which a case of pneumonia became unresolved Frequeutl) 
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succeeded in producing acute abscesses with formation of a cavity b) 
the introduction of a single embolus into the pulmonary circulation 
They failed to produce aspiratory abscess of the lung, and, therefore, 
concluded that most abscesses of the lung m the human being were 
embolic rather than aspiratory in origin They consider this to be espe- 
cially true m those cases of abscess of the lung that follow operative pro- 
cedures They agree with Fetterolf and Fox , 12 who believe that most 
abscesses of the lung following tonsillectomies are due to emboli dis 
lodged from the paratonsillar tissues 

EXPERIMENTS 

Acute nontuberculous abscess of the lung was produced m dogs 
both by the liberation of emboli into the femoral vein and by the mtra- 
bronchial injection of pus from chronic nontuberculous abscesses of the 
lung For the sake of brevity, only the latter experiments, in which 
abscess of the lung was produced by the intrabronclnal introduction of 
pus from subjects with abscess of the lung, will be reported here m 
detail This group of aspiratory abscesses of the lung is a most impor- 
tant feature of this report 

Series I — Experiments in fifteen rats make up this series Pus was obtained 
from cases of chronic, nontuberculous abscesses of the lung The patients were 
requested to cough and expectorate the pus into a sterile cup over a period of 
several hours The infectious material was then slowdy introduced into the 
exposed trachea of the rat by the method suggested by Smith Not a single rat 
developed an abscess of the lung or pneumonia 

The most probable explanation of the failure to produce infection m the lungs 
of these experimental animals seemed to be that the pus contained only avirulcnt 
bacteria, or perhaps that the “invasive” bacteria had been killed by chilling of the 
pus before it had been introduced into the trachea Smears of the pus taken at 
the time of its injection showed the presence of many cocci, fusiform bacilli and 
spirochetes The spirochetes found m the respiratory tract m normal persons are 
thermolabile They are often killed by a fifteen minute exposure at room tempera- 
ture It seemed advisable to inject the tvarm pus into the bronchi of animals 
immediately after it had been coughed up from the lungs 

The following experiment illustrates the procedure followed in 
experimental series II 

Series II— History— B , a boy, aged 17, had had a bronchiectatic abscess ot the 
lung for the past twelve years As much as 200 cc of pus could be coughed up at 
one time when the patient instituted postural drainage b\ leaning o\er a chair 
As the etherized dog could not be taken into the ward of the hospital, the patient 
was requested to come to the laboratory On Feb 19, 1927 a small, healtln 
active, young dog w*as anesthetized with ether A soft, rubber catheter, size 10 

12 Fetterolf, G, and Fox, H The Reaction of the Para-Tonsillar Tissue to 
Tonsillectomy A Study in the Etiologi of Post-Tonsillectorm Pulmonary 
Abscess, Am J M Sc 16G S02, 1923 
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cases have been so designated in which the patients have not had time 
to become well either by crisis or by lysis The average time between 
the onset and the tentative diagnosis in the cases here reported is fif ly-five 
days, varying between fourteen days to one year 

One can readily understand how, except in a few cases, the diagnoses 
m table 1 were lumped into one grand group of “unresolved pneumonia,” 
when one remembers that many of these patients lived where there were 

Table 1 — Sitnwiaiy of Final Diagnoses 


Conditions 


Number of Oases 


Lobar pneumonia bronchopneumonia, resolving or unresolved, but not finally 
checked up (sco table 3) 

Pleurisy, suppurotho 

Abscess of lung 

Neoplasm, lungs 

Bronchitis, acute and chronic 

Pulmonary tuberculosis, chronic 

Chronic pneumonin nnd pleurisy tv Ith elTuslon 

Pleurisy with effusion 

Pleurisy, serofibrinous 

Tuberculous pneumonin, ncute 

Pulmonary tuberculosis nnd nbscess of lung (pneumococcus) 

Bronchiectasis 
Neoplasm pleura 
Foreign body, bronchus 
Pertussis 

Mediastinal tumor, Hodgkin's disease 

Abscess of llicr 

Subdlnphrngmntfe abscess 

Anemia, pernicious 

Arthritis chronic shoulder 

Osteomyelitis, femur, ncute 

Pyelitis 


10 

7 

5 

4 

3 

3 

0 
2 
2 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Tablf 2 — Classification According to Types 


Conditions 

Unresolved pneumonin 
Pleurisy, suppuratho 
Abscess of lung 

Pleurisy with effusion (various types) 

Neoplasm, lungs nnd pleura 

Pulmonary tuberculosis 

Bronchial system 

Foreign body 

Miscellaneous 


Types 2, S, 5, 8 


Frankly Surgicnl Conditions 


Number of 

0 

7 

6 

0 

5 

5 

4 

1 

12 


19 


Percentage 

116 
13 5 
11 6 
11.5 
90 
90 
77 
1 9 
231 


36 5 


Oases 


no hospital facilities for the taking of roentgenograms or the performing 
of a bronchoscopy 

If one adds together the cases of suppurative pleurisy, abscess of 
lung, neoplasm, and foreign body, one has a class of cases amounting to 
36 5 per cent which at some stage of their development were frankly 
surgical conditions This excludes pleurisy with effusion m which 
simple aspiration is usuallv sufficient and the various types of tubercu- 
losis, many of which are now being successfully helped by operation 

Table 3 shows a more detailed analysis of all the cases which super- 
ficially were apparently unresolved pneumonia On checking these up 
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This experiment of injecting warm, fresh pus from nontuberculous 
abscesses of the lung into the bronchus was repeated in seventeen dogs 
and three rabbits, making a total of twenty-one experiments in series 
II Only three dogs developed abscesses of the lungs The remaining 
fifteen dogs did not develop either abscess of the lungs or pneumonia 
Roentgenograms were made and auscultation was performed repeatedly 
over a period of two months The animals remained actne and did 
not show signs of abscess One rabbit developed pneumonia and died 
at the end of twenty-four hours The remaining two rabbits lived and 
did not show signs of abscess at the end of fifty-two days 



Fig 1 — Erosion of epithelial lining of bronchiole due to infectious process 
The fibrous tissue ring, F, of the wall is intact Epithelial casts, Ep, can be seen 
clinging to the fibrous tissue Bacteria were not found in the walls of the blood 
vessels or in their contents Bacteria were seen throughout the wall of the 
bronchiole and the surrounding tissue 

The three dogs m which multiple abscesses of the lung dee eloped 
after aspiration of pus from abscess of the lung are of special interest 
For the sake of briefness, the two latter experiments will not be 
described in detail, as I have described the first After intrabronchial 
injection of pus, the dogs all exhibited a latent period before the onset 
of malaise None of the three animals was obsened to cough though 
all of them had pus m the trachea and bronchi at necropse None of 
the three had an abscess with a caeite The condition in the dog- 
therefore resembles the usual earle abscess of the lung as it appears 
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carefully , I find that only six of ten can honestly be so classed , the other 
four must fall into the miscellaneous group in this connection, it is 
interesting to note that whereas apparently definite signs of consolidation 
were found by physical examination of the lungs, the roentgenograms 
were negative for such a condition According to this analysis of fifty- 
two cases, in only six, or 11 5 per cent, was the diagnosis of unresolved 
pneumonia correct It seems as if the fallacy of this tentative diagnosis 
is being continued, and that therefore a more detailed and comprehensive 
study of this type of case is necessary before such a diagnosis can finally 
be made 

The internist can expect and should seek a more definite diagnosis 
in this class of usually undiagnosed pulmonary conditions by consultation 
with the bronchoscopist, the roentgenologist and the thoracic surgeon 
The thoracic surgeon should be consulted with a view to curing by 
operation a large percentage of patients with a hitherto anomalous 
medical condition 

CONCLUSIONS 

1 True primary unresolved pneumonia is rare 

2 In the rare positive case, a definite localized peribronchial infiltra- 
tion, visible in the roentgenograms, develops later 

3 Approximately 36 5 per cent of pulmonary conditions diagnosed as 
unresolved pneumonia will be frankly surgical conditions 

4 The thoracic surgeon should be consulted more frequently when 
pneumonia does not resolve promptly and properly 


BIBLIOGRAPHY 


Delafield-Prudden Text-Book of Pathology, ed 8, New York, William Wood 
and Company, 1909, p 558 

Medical and Surgical Report of Roosevelt Hospital in New York, 1925, p 110 
lacobi, Abraham Peribronchitis and Interstitial Pneumonia, Arch Pediat, 
Jan, 1903 

Ager, Louis C Case of Unresolved Pneumonia in a Child Treated by Vaccine, 
Long Island M J , Oct , 1910 

Quimby and Quimby Unresolved Pneumonia Successful Treatment by 
Roentgen Ray, New York M J, April 8, 1916 

Kline, B S Experimental Study of Organization in Lobar Pneumonia, 
J Exper Med , Aug 1, 1917 

Wang, S L Chronic Pneumonia Report of Case, M Rec 93 590 (April 6) 

1918 ' , T . t 
Symmers, Douglas, and Hoffman, A M The Increased Incidence of 

Organizing Pneumonia, J A M A 81 297 (July 28) 1923 

Anderson, A L Chronic Pneumonitis Following Influenza, J Missouri 

M A 20 263 (Aug) 1923 

Pierson P H Post-Influenzal Lung Conditions, M Clm N Amer 6 liuy 


{May) 1923 
Oliver, T 


Fibrotic Disease of Lungs, Practitioner 111 241 (Oct) 1923 



ALLEX— ABSCESS OF LLXG 


185 


Attempts were made to entrap bacteria m the aheob and smaller 
bronchi It seemed that the formation of an abscess or some other 
manifestation of an infectious process -would inevitabh follow the con- 
fining of bactena in the smaller air passages Slugs of infectious tonsil 
and small pieces of beef contaminated by nrulent bactena were blown 
into the bronchi with compressed air Abscesses did not derelop in 
seven experimental dogs Autops} imanabi) showed that these infec- 
tious matenals had escaped from the bronchi The great difficult} in 
keeping infectious material in the air passages was soon evident 

Warm pus obtained from a patient with a foul, chronic abscess of 
the lung was next injected into the bronchus leading to one lobe, after 
which this bronchus was immediate!} ligated with silk The procedure 
is illustrated in the following experiment 

Series III — His/ory — On April 2, 1927, under ether narcosis, artificial respira- 
tion w'as maintained by the Gesel-Erlanger intermittent positne pressure artificial 
respiration apparatus The dog was placed on its left side An intercostal incision 
W'as made between the fourth and fifth nbs in the right side ot the chest The 
bronchus to the middle lobe was exposed frv isolation of its accompammg pul- 
monary artery and pulmonary 'em The middle lobe was carefulh aroided in 
this procedure in order to prerent injury to its aheoli A stout silk ligature was 
passed beneath the pulmonary artery and vein to the lobe and carefully carried 
around the bronchus to encircle it completely A soft rubber catheter ot small 
caliber (no 10 French) was now r passed into the trachea by an assistant, and when 
the end of the catheter was felt to enter the bronchus to the middle lobe of the 
right lung, 3 cc of the warm pus was injected into the bronchus, and the ligature 
W'as immediately tightened as the catheter was withdrawn The wall of the chest 
was then closed without drainage 

April 3 Some drspnea was present, but the dog was actne and ate 
April 5 The dog was actne, and did not appear to be sick 
April 7 Swelling appeared about the thoracotomy wound The dog frisked 
about the room w'hen he was taken from the cage 

April 10 The dog was sick, hung his head and coughed (this was the onh 
dog w'hich coughed) Foul pus dripped from the nostrils 

April 11 The thoracotorm wound was open When the dog coughed , air 
gushed from the wound, but did not seem to enter the chest through the wound 
The dog appeared to hare bronchial fistula 

April 15 The thoracotomy wound was closed The animal still coughed 
appeared listless and was losmg weight 

April 21 The dog coughed Chocolate colored foul-unelling pm dripped 
from the nostrils 

April 25 The dog was more actne, but had lost a great amount or weight 
He coughed but did not expectorate pus 

April 28 The dog was weak and emanated He was tairlr actne and did not 
hare pain To aroid the possibihtr of suffering due to extreme emaciation the 
dog was killed 

Autopsy — The thoracotomr wound was closed with granulation tn=ue The 
left side of the chest did not contain fluid or pus The kit lung appeared nor- 
mal The mediastinal lobe was lnng tree in its mediastinal pocket oi the pleura 



NONTUBERCULOUS PULMONARY SUPPURATION 

A COMPARISON OF OPERATIONS AND THEIR RESULTS 
HOWARD LILIENTHAL, MD 

NEW YORK 

The scientific selection of operative therapy in pulmonary suppuration 
is still in a state of development Standardization is often a poor prin- 
ciple when applied to any phase of surgical work except the technic, and 
possibly even here it is particularly out of place m dealing with conditions 
the pathologic anatomy and biologic status of which show such fine 
distinctions as do those encountered in suppurative infections of the 
lungs The frequent complication by disease of other structures, par- 
ticularly of the pleura, adds still another problem to this perplexing 
question 

I need not discuss an exact classification of the various types of sup- 
puration, although the blood-borne and the air-borne sources — the one 
beginning in the parenchyma of the lung and the other beginning in the 
bronchial tree and its ramifications — may roughly be recognized To 
these may be added infection from contiguous structures When changes 
related to the stage of the process and the organism which produces the 
infection are also recognized, one finds that confusion ensues Going 
farther, varied anatomic characteristics in different portions of the same 
diseased organ are encountered It must also be realized that in the 
lung one form of suppurative disease almost invariably produces another, 
such as abscess developing from bronchiectasis 

Few, if any, surgeons have had sufficient experience with all of the 
methods of opeiatmg in these diseases to confer authority One operator 
may have been fortunate m the immediate results of bronchostomy , 
another may be satisfied with destruction by cautery , still another may 
have faith m some form of compression, and so on Until one procedure 
has been used m many hundreds of cases of approximately the same 
condition, improvement in the methods of operation will be made slowly 
All those who have had experience should record their results, for with 
the accumulation of evidence, the right technic may finally be approached 
This is the reason why I present the conclusions which I have reached 
from my own clinical work 

The material examined consists of 105 unselected patients who were 
referred to me for operation and m whom lobectomy was neither per- 
formed nor contemplated The list of conditions includes most of the 
forms of surgical pulmonary suppurative disease with the exception of 
tuberculosis and actinomycosis I have also excluded the military cases 
and those of civilian traumatic surgery 
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lobe They were identical in appearance to the spirochetes iound in 
the tonsil which had been insufflated into and trapped in the bronchus 
The experiment was repeated with a mixture of nrulent strepto- 
coccus, staphylococcus, colon bacillus and p)oc)aneus The animal died 
on the fourth day of pneumonia of the right upper middle and lower 
lobes and beginning empyema of the right pleural cant} 

Four control experiments in dogs m which the bronchus to the 
middle right lobe was ligated without the intentional introduction of 
infectious material into the bronchus failed to develop abscess This, 
and the fact that following the aspiration of pus-containing fusiform 
bacilli and spirochetes, the abscesses of the lung in animals with hga- 



Fig 3 — Intact capillaries m an aspirator} abscess The stained section showed 
the capillaries filled with intact red blood cells 

ture of the bronchus contained mdentical bacteria seemed to show that 
blocking of the respiratory passages w r as an important factor in the 
production of these abscesses 

Less complicated methods than ligature of the bronchus to a lobe 
to produce obstruction are being tried Siebert 1G had produced this 
blockage by the use of talcum powder before the latter series of experi- 
ments was begun More recentl}, I introduced contaminated nulltt 
heads with the barbs pointing toward the Ian n\ Tins was accomplished 
through a bronchoscope, the millet head being placed in the sm iller 
bronchus under the control of msioii Eeen these grass head- wuc 


13 Siebert W Personal communication to the author 
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Table 1 represents the causes of the pulmonary infections as far as I 
was able to assign them 

In a number of cases, mtranasal infection from various causes was 
present and sometimes was etiologic The nose should always be exam- 
ined, especially when a radical operation on the lung is planned 

Tlieie was a total of forty-seven deaths, or 45 per cent, and of these, 
sixteen may fairly be ascribed to septic conditions which existed before 
operation By this I mean that these sixteen patients would probably 
have died of their disease if they had been treated medically 

In nine cases, postoperative cerebral embolic conditions were directly 
responsible for death Three of these deaths were due to air embolism 
and the remaining six to bacterial infection Nine patients died of 


Tablc 1 — Causes of Puhnonaiy Infection 


Congcnitnl 

Chronic bronchiectasis 

Pneumonia, Including Influenza, etc 

Syphilis 

Diverticulum of esophagus 
Cardlospnsm 

Puncturo of the esophagus from within 

Aspiration pneumonia not following operation 

Nasal operation 

Tooth extraction 

Fracture of thigh 

Ostcomjelltls of ribs 

Confinement 

Cholecystectomy 

Appendlccctomy 

Tonslllcctomj 

Hemorrhoidectomy 

Direct extension from nbdomen 

Unknown 


4 
2 

29 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

5 
21 

1 

1 

29 

105 


hemorrhage either from the wound or from the mouth or from both 
There was one fatal mediastimtis Two patients died from phlegmon of 
the wall of the chest produced by diagnostic puncture of abscess of the 
lung Seven died of contralateral pulmonary conditions, including pneu- 
monia, edema and abscess In the cases of abscess, it was not always 
possible to differentiate between preoperative and postoperative condi- 
tions Two patients died from shock and one from acute nephritis not 
present before operation 

These causes of death will be briefly discussed in order 

Cerebral Conditions — (a) Air Embolism It is understood that this 
accident may result from the entrance of air into even a small branch 
of the pulmonary return system As air is lighter than blood, it is mani- 
fest that the erect posture during operations or other manipulations on 
indurated tissue within the chest is dangerous It is good practice, 
therefore, to operate in these cases with the head of the patient lower 
than the thorax Air embolism from the lung is rare except as an opera- 
tive accident 
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xnay produce multiple abscesses of the lung The principal requisite 
m either case is that the infectious material is not allowed to escape 
from the lung 

The fact that m the five experimental aspirator} abscesses of dogs 
each involved lobe had multiple abscesses is of the greatest clinical sig- 
nificance Most patients with abscess of the lung exhibit multiple 
abscesses rather than a single abscess with a cavity During the opera- 
tion of cautery pneumectomy, as advocated by Graham , 15 great numbers 
of smaller abscesses are usually encountered m the infected area of the 
lobe 

That experimental abscess of the lung may be produced b\ tilt 
lodgment of infectious emboli has been repeatedly shown Cutlei and 
Holman, Weidlem and Schlueter 10 devised a uniformly successful and 
ingenious method for producing such embolic abscesses bv using a 



Fig 4 — Cut surface of a lobe of lung containing multiple aspiraton absccs-.es 
Note the bronchioles in the central portions of the abscesses 

segment of vein containing various hinds of bacteria Cutler and 
Schlueter 0 and Schlueter and Weidlem 11 reported a large series of experi- 
mental abscesses of the lung produced m this manner The\ hold that 
abscesses of the lung following operations hate an etiology different 
from thoses abscesses which do not follow operations Smith ' doubted 
this He compiled reports of lift} -six cases from the literature m whn.Ii 
bactenologic and pathologic studies had been made and be did not find 
any difference in these respects between abscesses of the lung following 
operations and those m yvhich operation had not preceded the onset ot 
the abscess We cannot determine whether the abscess has followed an 
operative procedure or not, except b\ questioning of the patient 

Experimental results indicate the possibility that the infection mai 
reach the lung through the air passages m clinical absces. ot the lung 

15 Graham. E A Pneumectonn with the Ciuten I \ M \ 81 K']0 
(Sept 22) 1923 
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RECOVERIES AND DEATHS 

In table 2 three cases are included in which the cautery was used in 
the lung In two of these, a considerable portion of tissue was 
destioyed One death lesulted from hemorrhage at the wound and by 
mouth, and one from a ceiebral metastasis In the remaining case, death 
followed the destiuction of part of a wall of the abscess for the purpose 


Taiut 2— Percentage of Deaths and Number of Recoveries from Different 
Pi occdui cs, Including Clinical Cures 


Condition 

Cases 

Recoveries 

Dontlis 

Percentage 

Artlflclnl pneumothorax 

2 

2 

0 

o 

Thoracoplasty 

13 

4 

5 

38 

Pneumonolysls extrapleural 

5 

2 

2 

40 

Pncumonoljsls Intrapleural 

2 

0 

2 

100 

Drainage 

57 

30 

IS 

32 

Pneumonotomj 

15 

3 

11 

73 

Broncliostomy 

15 

7 

5 

33 

Pininiostle punctnro of abscess 

3 

i 

2 

G7 

Preliminary thoracotomy 

2 

0 

2 

100 


of drainage A severe hemorrhage at the wound and by mouth, during 
a dressing, could not be checked by packing 

M> unfortunate experience with the cautery should be compared 
with the many excellent results reported by Graham One cannot help 
being influenced by Ins earlier cases, but I would not attempt to deter 
others from using the soldering iron , perhaps I shall have better results 
m the future 

These figures are given for what they are worth It would be impos- 
sible in a paper of this kind, and perhaps even in any event, to show 
statistically other results than those which come under the classification 


Tame 3 — Age Incidence 


Age Decodes 

1 to 10 
10 to 20 
20 to 30 
30 to 40 
40 to GO 
50 to 05 


Cases 

Deaths 

Percentage 

10 

3 

SO 

11 

4 

30 

20 

12 

42 

20 

0 

30 

22 

12 

65 

10 

10 

03 


of “well,” “clinical cure” or “death ” I shall, therefore, not attempt to 
record them otherwise than under the headings of “deaths” and ‘ recov- 
eries,” including “well” and “clinical cure” under “recovery” By 
clinical cure, I mean that the patient was able to work and was satisfied 
with his condition 

Age as a factor is represented in table 3 

The danger of increasing age is, therefore, represented as follows In 
patients up to 50, the mortality was 42 per cent, while from 50 to 65 it 
was 63 per cent— a matter of interest principally with regard to 

prognosis 
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The remaining eleven abscesses of the lungs in this series of eight} - 
four were distributed as single instances, the onset of which followed 
respectively, aspiration of bone from a pork chop fracture of rib 
craniotomy, carcinoma of the esophagus, postpartum metritis, sc\erc 
trauma with fracture of the leg, paranephritic abscess ( 5 ), empyema m 
which a rubber tube had been lost after thoracostoni} , cmpjema and 
infection of a tooth, one was a primary carcinoma of the lung with 
abscess Conclusions should not be drawm from these isolated instances 
of abscesses of the lung 

There can be but little doubt that much infectious material reaches 
the smaller air passages, not only during operative procedures about 
the upper respiratory tract, but during general anesthesia and in 
ordinary breathing Myerson 10 examined the trachea and larger 
bronchi in 100 cases following tonsillectomy Blood w j as present in 
seventy-nine instances Lemon 17 found that in dogs under ethei 
narcosis, materials which had been placed in the mouth could be 
recovered from the smaller air passages The intrapharyngeal instil- 
lation of iodized oil into the trachea, first successfully used by Singer ,K 
illustrates the ease with which the contents of the pharynx mat reach 
the lungs during ordinary inspiration Why, then, is not abscess ot the 
lung a more common disease' 3 

The experiments have shown the ease by which infectious material 
escapes from the bronchi and trachea In addition I should like to 
point out the fact that the air passages are normall) lined with an 
unbroken epithelium They are, in reality, a part of the "exterior 
of the body The experiments show' that the lining epithelium ma\ be 
destroyed by certain bacteria confined nothin the smaller air passages 
Abscesses are then formed within the lung 

CONCLUSION 

1 Multiple abscess of the lung ma\ be produced in dogs b\ the 
injection into the bronchus of warm pus from patients with chronu 
abscess of the lung The dogs, in the experiments described were under 
ether narcosis at the time of contamination of the bronchus 

2 Clinical abscesses of the lung are usual)} multiple and are often 
confined to one lobe 

3 Obstruction of the bronchus pla\s a dominant n»le in the mrinn- 
tion of experimental aspiraton abscess of the lung 

16 Mjerson, M C Pulmonan, \spects of Tonolkctoim under <n rn.nl 
Anesthesia, Laryngoscope 32 929, 1922 

17 Lemon, W S Aspiration rxpcnmennl Stink \rch Stir. 12 ls7 
(Jan) 1926 

18 Singer, J J Bronchograpln \rch Surg 14 167 (Jin ) 19 1/ 
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interstitial, true general drainage is almost impossible , but after incision, 
I have seen the indurated tissue break down and slough away 

Bi onchostomy — Bronchostomy is often followed by surprisingly 
good immediate results, but the patient’s ultimate condition cannot be 
considered ideal The dangers of slowly spreading gangrene with recur- 
rent hemorrhages even years after the establishment of the stoma give a 
sense of insecurity to the surgeon who has encountered these late 
accidents 

Diagnostic Punctmc of Abscess — The performance of puncture for 
the purpose of diagnosis need be mentioned only to condemn it I have 
observed many fatal cases in addition to those mentioned m my table 
and in which extensive operation for the ensuing phlegmon has been 
unavailing A cure rarely results from drainage of the phlegmon and 
of the abscess of the lung 


COMMENT 

When one reviews the material which forms the basis of this presen- 
tation one is struck by the high mortality rate of 45 per cent in operative 
cases In glancing over a paper b> MacKenzie 2 I note that he gives 
the mortality rate as from 40 per cent to SO per cent, although in 169 
cases from Bellevue Hospital, the death rate was about 40 per cent He 
does not make any distinction between the cases in which operation was 
performed and those in which it was not performed In the same paper 
this strong statement is found “When a lung abscess does not terminate 
fatally or in spontaneous cure, there ensues a condition of. invalidism to 
which death itself seems preferable ” The type of patients to which he 
refers will probably finally die either of some condition directly con- 
nected with the abscess of the lung or of the consequent chronic sepsis 
with or without amyloid disease It is difficult to calculate statistics in 
these circumstances 

My paper has been written in order to call attention to this aspect 
of suppuration of the lung If recovery is not complete, whether or 
not operation has been performed, the probability is that the patient 
will finally succumb to his disease or to its sequelae The cases must be 
followed for years if one is to get at the truth and not be satisfied with 
mere impressions If palliative measures alone are used, the final mor- 
tality rate will be high — approximating MacKenzie’s 80 per cent, or even 
more One must not be deceived by the discharge of a living patient 
from the hospital Incomplete operations, on the other hand, may be 
expedient, though undesirable, and it is the function of the thoracic sur- 
geon to prolong comfortable existence even though he does not lose 
sight of the ever present danger 


2 MacKenzie, LB M J &. Record 119 191 (Feb) 1924 
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dry, analogous to that condition which appears in other organs, such as 
the kidney and the liver in chronic congestion But this process requires 
time, and a constant focus of infection, a nidus of pneumococci or other 
bacteria, or some irritant must continue to be present , then it can readih 
be seen that the pathologic changes occur as a protectne measure Tins 
new fibrous tissue may occur by a slow hyperplasia of the existing fibrous 
tissue or by the formation of granulation tissue which gradtialh becomes 
denser with contraction When an acute infection has either refused to 
subside normally or has caused apparently temporary pathologic changes 
which persist, with a rise in temperature and other signs, a surgeon 
naturally thinks that the causative agent is still present either in smallei 



Fig 1 — Unresolved pneumonia 


numbers or m an attenuated form In other words, m the condition 
under discussion, a residual focus frequent!} remains winch often form- 
pus either withm the lung tissue or extrapleuralh 

Piersoll 2 stated that there are tw r o mam classes ol ca-es that arc di ig- 
nosed as unresolved pneumonia ( 1 ) true unresoh ed pneumonia and ( 2 ) 
pneumonic sequelae I would add a third class, 1 pneumonic prccur-or- 
or forerunners ” In the latter class, some other priman condition is the 
underlying cause of the pneumonia itself as, for instance tubcrculo-i- 
tumor of the lung, a foreign bod} bronehicctatic cawtic- uphill- and 
other conditions The cases in this class are more numerous th m i- 
usually thought, frequenth there is a long drawn out infiamnnton 

2 Piersoll J AI l nresohed Pneumonia Penn M T 25 240 102 2 
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favorably with that following much smaller operatne procedures on the 
lungs and pleuia Granted that the earl}' postoperatne mortality is high, 
say 45 per cent, when only one lobe is removed, this must be balanced 
against mere palliation or eien the so-called clinical cures of permanent 
bronchostomy with their chances for late fatal complications 

The more I study this question, the more I am inclined to fat or 
lobectomy in appropriate circumstances In the category of cases suitable 
for the performance of an operation, I would include only those m w Inch 
the patient is under 35 } ears of age, and m w Inch the blood pressure is 
more than 120 and the patient’s general physical resistance apparently 
is high 

When I performed lobectomies in the earlier part of m) thoracic w orb, 
I natuially chose the worst surgical risks The mortality rate in my cases 
after the performance of this operation at that time was about 40 per 
cent when a single lobe was extirpated, and I am certain, from my 
experience with operations not so complete, that the statistics of ultimate 
cures would be on the side of the radical procedure One is too apt to 
regard the mere discharge of a patient fiom the hospital, although he is 
still expectorating and usually has a permanent opening m the thorax, as 
representing a cure When there is a broncluectatic suppuration m more 
than one lobe, or when complications arise from prewous operations, 
such as a dense mass of mtrathoracic adhesions, lobectomy is out of the 
question, and one must be satisfied wuth far less than an ideal recover} 

SUMMARY 

1 The number of cases presented is 105, all of which w'ere operatne 

2 Lobectomy w r as not performed or contemplated in any case in these 
series 

3 Tables represent operative and other statistics 

4 A brief comparison of these operations with lobectoni} leads to 
the recommendation that the radical piocedure should be preferred in 
suitable instances 

52 East Eight} -Second Street 



Fig 4 (case 44, table 3) — Unresohed pneumonia in the lower lobe of the left 
lung si\ty-three days after onset 



Fig 5 — Same case as in figure 4 fourteen da\s later The comr, lidat <■> la- 
cleared up 
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foi two years, one in which a little cross-bar pin was present for 

thnteen years and one m which a tack was retained for twenty-three 
yeais 

Of the four cases in which the foreign body could be removed, 
1 e , the piece of wood, the tack, the pig knuckle and the cross-bar pin,’ 
recovery occurred in three In one, suppuration persisted, and a lobec- 
tomy was performed , the patient died while he was being taken off 
the table 



Fig 1 — Abscess of the lung three weeks after operation in a child, aged 
2 years 

Sixty-eight of the 103 patients were treated by bronchoscopy 
Before considering treating a patient with abscess of the lung by 
bronchoscopy, I arbitrarily set the number of bronchoscopies as three 
It usually required two bronchoscopies to get acquainted with the 
patient Patients are frightened the first time, and one can only pass 
the tube in and out, the second time, when they are not so frightened, 
one can learn something, the third time, one can get results Three 





Figs 7 to 13 (case 48, table 3) — Gradual clearing up of ao unresolved 
pneumonia through a period of mnet} -seven davs A final follow-up (roentgen- 
ogram not shown here) again shows peribronchial thickening 



Figure 8 


Fig 4 — Abscess of the upper lobe of the right lung, fort>-two days after 
tonsillcctomj 


Liitii 153 ■■ E3 ■■■■1131 111 ■■ E)1 Bil ^■□33 1 



Fig 5 — Temperature cur\e and sputum curve following bronchoscopies 
This illustrates the same case as does figure 4 A indicates performance of 
bronchoscope 























Figure 12 
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it is like an operation on a very ripe boil , the pus gushes out m a mass, 
and the situation is relieved The patient recovered 

I had another case m which abscess of the lung developed following 
tonsillectomy The patient was relieved after one evacuation of the 
abscess cavity I should have been proud to have relieved him, but 
he did it himself After a roentgenogram had been taken at the 
hospital, the patient went home to consider having bronchoscopy per- 
formed , but during an attack of coughing he coughed up the abscess 



Fig 7 — Effect of too much iodized oil This illustrates the same case as 
does figure 6 

When he came back in two weeks, there was no trace of the abscess m 
the lung Sometimes patients can be relieved by one evacuation 

The next case was one that occurred in a patient at the other end 
of the scale of age A child, aged 2 years, had had a tonsillectomy 
performed twenty-one days before the roentgenogram shown in 
figure 1 was taken A large abscess was found in the lower lobe of 
the right lung, without contents Bronchoscopy was performed at once 
A week after the roentgenogram was taken, rapid resolution occurred 




Fig 14 (case 52, table 3) — Unresolved pneumonia si\ weeks after onset 
Early peribronchial signs are seen in the low’cr lobe of the right lung 



Fig 15 — Later peribronchial signs thre<- 'cars and liu nui.ths iiti 
the same patient as in iigure 14 
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The temperature curve is shown m figure 2 After bronchoscopy was 
performed there was some disturbance in the temperature, but then it 
went down to normal and the child made an uninterrupted recovery 
The essential point is to treat the patients early, while there is still 
elasticity in the wall of the abscess cavity and chance for it to contract 
The next case was that of a child, aged 9 A tonsillectomy had been 
pei formed thirty-three days before admission to the hospital, when 
she was admitted she had an abscess and the type of temperature shown 



Fig 10 — Abscess of the lower lobe of the right lung following gassing 
during the war 

in figure 3 Bronchoscopy was performed The temperature promptly 
subsided to normal, and the patient promptly recovered 

The probability is that these are cases for aspiration, and that 
the focus lies near the hilum where it can be reached with the bron- 
choscopic tube 

The next case was that of a boy who had had a tonsillectomy per- 
formed forty-two days before admission to the hospital He was m a 
miserable condition , the lesion was in the upper lobe of the right lung , 
that is, not so near the lulum, and rather close to the periphery The 
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In figure 6 the upper lobe of the right lung is shown, and the indi- 
cation is that the bronchus of the upper lobe, where it entered the 
old abscess cavity, has been shut off by the scar tissue and the air, if 
it finds its way to that location, it is doing so through small collateral 
bronchi In figure 7 a little more iodized oil was administered m 
order to fill out the cavity, and the whole picture was spoiled 



Fig 12 — Small postpneumomc abscess in lower lobe of the left lung 

The next case was one that I consider proves the point that bron- 
choscopy should be perfoimed m every case of abscess of the lung, 
for here seemingly was a lesion which was hopeless from the point of 
view of any but surgical treatment There was interlobar empyema 
and abscess cavity of the lung In spite of the gloomy outlook, the 
patient improved under medical treatment until the infiltration in the 
lung began to reappear, then bronchoscopy was performed, following 
bronchoscopy, the lesion diminished again, and the patient continued 
to improve In March, 1926, she was clinically well However gloomy 
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think that it was possible to cure the patient because a spiral t: 
could be put right into the abscess cavity The treatment co 
of injections of a silver prepaiation once a week, which seei 
have a disinfecting effect and made it possible to aspirate the 
and keep it clean I do not believe that the patient will be alt( 
safe from a lecurrence I do not see how a patient could ever i 
completely when the lung was the site of suppuration for such 
time 

FRANKLIN HOSPITAL FRANKLIN N J 
(SURGICAL CHART) 



Fig 14 — Temperature chart of a very sick patieut showing shod 
bronchoscopy 


The next case is of a different type (fig 10) The patien 
gassed in the war and never completely recovered his health F 
before coming to the hospital, he became conscious of a dry sensat 
his throat and began to cough and sweat at night He change 
work several times, and finally went to a hospital He was adt 
m July, 1925, and a short time afterward, bronchoscopic treatmen 
instituted The temperature curve and the sputum curve are sho 
figure 11 A large quantity of sputum was raised, up to 1,400 
day On the day bronchoscopy was performed, only 800 cc was s 
but the day following it increased to 1,700 cc , because the al 
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TERMINOLOGY 

It is not necessarv to define pathologic conditions but I shall gut 
brief explanations of what is meant be the termmoIog\ in certain 
procedures 

Drainage The emptjing of the products oi infection dircctlv 
through the wall of the chest 

Pneumonotomy An incision or other opening made into mteckd 
tissue of the lung in which there is no gross collection of pus 

Bronchostom} The deliberate opening of the bronchus whether 
directly or through an abscess cavit), together with the attempted main- 
tenance of a passage from the bronchus through the wall of the chest 

Pneumonolysis A procedure bv which a lung, in part or in whole 
is directly mobilized or compressed or both whether from without *r 
within the pleural sac, by operation This method is tistialh applied m 
upper lobe disease (apicolysis) 

Thoracoplasty An operation on the thoracic cage intended to reduce 
the size of the hemithorax and to produce other mechanical changes 
within the chest 

Any other procedures wduch mat be mentioned arc made dear h\ 
their titles 

OU.SES 01 DI ATJI 

In assigning the cause of death, the final operation tisualh tint not 
invariably, appeared to ha\e had most to do with the fatal tcnmuitioii 
except m rare instances, death will be ascribed to this opention 1 Inis 
in the case of a patient who has had several previous operations tlu-c 
are not necessarilv referred to but the procedure which stum to hive 
had the determining influence will be mentioned \s m cxampli i 
patient with bronclneetatic and other suppurations ot i lower lobt who 
has been subjected to avulsion of the phrenic mivc and graded tlmri- 
coplasty without improvement, dies of recurrent hemorrhages follow mg 
pneuinonotomv with the establishment ot a bronchial fistuli 1 lu v m-< 
of death is listed under bronchostemn this being the find operitiou md 
the probable cause of the fatal hemorrhages 

Before operation everv patient was suite ring irom i v up, u- U’»c 
condition of the lung which presented phenomeni ot oauio -i n 

Of the 10s cases 46 were acute and chrome 3 la <a i, y < 
ehromcitv is not an arbitrary one reckoned In wed ' or n >’ A- 1 ’ ' 
lustorv of each case was examined and the dc-igutti m p,> n < 
to the impression made Iwcntv-fivc ot ilu iortv—K um c 
fatal and twentv-two ot the hitv-mne chronic cn> 

\ number of patients were rcicrrtd t" me i< r r^ 11 • 
but operation was not p.rtortmd Vui d >u td * ; u > ~ 
under postural and other treatment md a iieubi d’< 1 - ■ 

of hemoptvsis I shall reur to milv ojxnuive c -• - 



NONTUBERCULOUS BRONCHOPULMONARY 
SUPPURATIVE LESIONS 

RESULTS OF TREATMENT BY ARTIFICIAL PNEUMOTHORAX* 
WYMAN WHITTEMORE, MD 

AND 

GERARDO M BALBONI, MD 

BOSTON 

Because of the great divergence of opinion m regaid to the value of 
artificial pneumothorax m the treatment of patients with nontuberculous 
bronchopulmonary infections, and because of the lack of agreement as 
to how long the treatment should be kept up in order to produce satis- 
factory results, a discussion of the subject might not be unwelcome at 
this time 

In an endeavor to arrive at some definite idea as to the actual value 
of this method of treatment in cases of suppurative infections of the 
lung, one of us (Balbom) has made an intensive search of the world’s 
literature on this subject covering the last twenty-four years All the 
references and abstracts of each report are published with this paper 
It has been a difficult matter to determine just what definite results 
many authors have obtained, and difficult or impossible to tell in what 
classification certain of their cases belong 

We have added twenty-three of our own cases taken from the Massa- 
chusetts General Hospital and the Peter Bent Brigham Hospital, Bos- 
ton 

In our own series, which cover approximately seven years, there 
were eighteen cases of abscess of the lung, and five of bronchiectasis 
The results were briefly as follows 

Artificial pneumothorax was attempted m eighteen cases of abscess 
of the lung Two patients were completely cured and remained so, the 
treatment being kept up twenty-four and fifteen weeks, respectively In 
two cases, there was temporary improvement (one patient died a year 
later of bronchopneumonia) Partial pneumothorax brought about 
improvement in all the symptoms in one patient, fifteen months after 
the suspension of the pneumothorax, the patient died of an embolus 
There have been three deaths due to hemorrhage from the lung during 
treatment In these three cases, a partial pneumothorax was created, 
but the lobe from which the bleeding came was adherent either to the 
wall of the chest or to the diaphragm, and pneumothorax was ineffective 

* From the Medical and Surgical Service of the Massachusetts General Hos- 
pital 
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(b) Bacterial Embolism It is more difficult to a\oul than air 
embolism, but an operation m which the pulmonan \enous trunk « are 
closed by ligature before the indurated tissue is wounded is not apt to be 
followed by septic embolism This method is rarch if e\er followed 
except in lobectomy, which will not be considered here 

It is easily conceivable that cerebral infection is liable to tollow 
cauterization of the lung at the time when the sloughs are east oft It 
must not be ovei looked, howerer, that suppurative metastascs to the brain 
may occur even without operation 

Hemorrhage — Fatal bleeding is fortunately not often encountered 
during an operation It is, however, common during the postoperative 
period, and may occur months or even vears afterward It is a pir- 
ticularly dangerous accident, because in spite of packing m.i'—m 
hemoptysis is apt to drown the patient 

Although Dr Graham, in his interesting work on the destruction of 
pulmonary tissue by actual cautery, depends on the low' pressure m tin 
lesser circulation to aid in hemostasis, the danger of hemoptv sis has bt< n 
very real in my own experience 

Medtashmiis — Only one of my patients succumbed to this compile i- 
tion It followed an attempt to ligate a large branch of the pulmonan 
artery near the Iulum through indurated tissue of the lung 

Diagnostic Puncluic — There were two cases in which death followed 
diagnostic puncture of an abscess of the lung Puncture in each lw-t mu 
was made before the patient entered the surgical service , and b\ the tunc 
he was seen by me there w r as extensive putrid phlegmon throughout the 
muscle planes of the back Diagnostic puncture of the lung, <\upt i- 
a preliminary to immediate operation should never be pertortned 

Contralatci al Condition s of the Luna — There were stun c ocs m 
which death followed contralateral conditions of the lungs nuludiiv 
pneumonia, edema and abscess While it is difficult to be ctrtun tint 
abscess w r as not piesent m the opposite lung before op< ration < dim i n» i 
pneumonia as postoperative complications arc well known md pi t dv t - 
explainable Massive collapse has aho been retried 

Picopciativi Sepsis — In sixteen v death oevtir-<< ! into pn 
operative sepsis 

Shock — In two cases caidiac colhpst and de un ( u' 're 1 
after the operation 

Acute Xephntis — Death occurred m one < m n vhn'i ! 
had not been known to be nllcetcd bciore tic <•, < 't • u i' 
the thorax was progressing iiormillv Win tin r tlm ' 
sepai ate disease or lnd something to do with tb 
impossible to state since examination v as - i t m A , 
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Table 1 —Authois Senes of Cases of Abscess of the Lung 


Caso 

Durntion o£ 

Pneumo 

Compll 




Disease 

thora\ 

cations 

Operation 

Result 

1 

C months 

Partial 

10 months 

Adhesions 

0 

Improved at first, died 
15 months later of 

2 

4 months 

Partial, 

3 months 

Sterllo fluid, 
ndhcslons 

Aspiration 
of fluid 

embolus 

Slight Improvement, 

died a year later from 

3 

2 necks 

Partlnl 

2 n eeks 

0 

0 

bronchopneumonia 
Reported well one year 
Inter 

4 

2 >enr« 

Partial 

Sterile fluid. 

'lhorneot 

Sepsis, died 



3 months 

adhesions 

om> 

r> 

14 months 

Partial 

Sterllo fluid, 

Phrenic neu 

Cured 



4 months 

adhesions 

rotomj 

0 

2 months 

Failed, 

\bscoss of 

None 

Died 



none 

the brain 



7 

5 months 

Partlnl 

Adhesions, 

HIli resection 

Cured by operation 


1G months 

2 weeks 

rupture, 

empyema 

drnlnngo 


s 

Failed, 

0 

0 

No change 



none 




0 

5 months 

Partial, 

2 necks 

Adhesions 

0 

No change 

10 

2 neck« 

Failed, 

0 

Resection of rib 

Marked Improvement, 



none 


and drainage 

later reported well 

11 

1 week 

Partial, 

Vdheslons 

Drainage of 

Improved by operation 



2 necks 


nbseess 

12 

3 months 

Partlnl, 

Adhesions, 

Rib resection. 

Cured by operation 



1 neck 

rupture, 

cinpjemn 

drainage 


13 

3 months 

Partial, 

Adhesions, 

Rib resection. 

Cured by operation 



udnjs 

rupture 

empyemn 

drainage 


14 

1 jenr 

Partial, 

Adhesions, 

Rib resection. 

Improved by operation, 


G dnjs 

rupture 

drnlnage of 

still under treatment 



empyemn 

pleura and 






abscess 


15 

S months 

Partial 

3 months 

Adhesions 

None 

Sudden fatal hemorrhage 

10 

1 jear 

Partial 

Adhesions 

Operation and 

Sudden fatal hemorrhage 


4 hours 


dralnngc of 






abscess 


17 

5 weeks 

Partial, 

2 weeks 

Adhesions 

None 

Sudden fatal hemorrhage 

18 

4 weeks 

Complete, 

15 necks 

0 

0 

Cured 


Table 2 — Authois’ Senes of Cases of Bi onchicctasis 








Complications 







Failure to 

r- * . 




Weeks of 


No 

Produce 

Sterile 




Treat- 


Improve- 

Pneumo 

Pleura] 

Died 

Case 

Cured 

ment 

Improved 

ment 

tliorav 

Fflusions Empyema 

1 

1 

DO 




1 


2 

3 

4 


52 


1 

1 

1 

1 

1 

(Following 








operation) 

5 


2S 

l 

Still under treatment 

1 




1 


1 

1 

2 

2 1 
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CHOICE OF PROCFDLPE 

Artificial Pneumothorax — This method finds its pn.ic.pal '.pph- 
cation m cases of abscess discharging in bronchu- and m tin 
earlier stages before the formation of a too rigid vail I s” thi- m 
spite of the fact that a few cases ha\e been reported in which the dnene 
had lasted a long time In one reported In Torlamm, the final cure o. a 
chrome putrid abscess took place after two vears ot trovine tt 1 
This isolated case should not, howe\er, be held as an example C'i^- 
cially in view of the dangers always present in this form of therapy 
Patients with abscess of the lung not accompanied In too great bronehnl 
dilatation may recover without treatment of am kind, this should alw n- 
be borne in mind, especiall} when the plnsician is dealing with patient s 
afflicted with some other serious illness 

Thoracoplasty — When thoracoplastv is performed there is a good 
chance for relief or clinical cure when the disease is of long- duration 
and vdien fibrocavernous and bronchiectatic changes have occurred in 
an entire lung, and the opposite lung is health} There an two prin- 
cipal causes for the failure of this method (1) interference with the 
drainage of a cavity by the collapse itself and (2) the f ulurc oi 
the wall of the chest to obliterate the abscess cavities on account of the 
rigidity of their walls Cough and expectoration continue or mai become 
aggravated, or the condition mav become acute, so tint nirilur operative 
procedures such as drainage will be required 

E\tiaplcwal Pncumonolysis — This is a -valuable procedure m or- 
tain cases of apical disease in which there are few or no pith<>lngtc 
changes m the remainder of the lung Bv direct pressure, even tiie rign I 
walls of the abscess may sometimes be collapsed 

Intraplcwal Pncumonolysis — Intrapleural pncunionnlv sis In- s t Jdf m 
been performed dchberatelv It has been successful m two of nn e i-< - 
in wduch it was done onh because the cmplovmcnt of am nth- r 
procedure did not seem possible after the chest had been opened 

Diamagc — Drainage as an operation of choice in chrmic < chi. < 
abscess has proved its efficac} m main m^t nice - It i- noa h! > ! t - 
succeed when a connection with the bronehnl tree i*- o! , ’n d > ' " 

small, because then expiraton eftort tends to ippnonn u t’ - ' ! ■ 

the abscess It is merelv the modification of the u-ual s < I ' ' ’ 

for evacuating pus from a suppurating art a 

Puc\nnonoiom \ — I have found pile union- mm *>f < 
m cases of indurated lung U'tialh v lien tin a in • 
abscesses resembling the structure of carbui ck V in» < 

1 Gam ami QmncK Mumli i"" 1 V i r 
‘'urgere oi tin 1 line ul 2 Ir n \ ’>'• 1 



Tadlf 3 — Cases of Abscess of the Lung Taken fioin the Literature 
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The follow mg' case shows the hazards alwass present in pulninm-s 
suppuratis e lesions 

Lina R, aged 21, had a putrid abscess following tondllcctoim Drainage i ,th 
permanent bronchial fistula was secured, and the patient was well satis, cd with 
the result, refusing further operation to close the stoma \s a protect m i <-hc 
w'ore a light piece of gauze pinned to her undergarment, except when --he cancht 
cold and a mucopurulent discharge appeared 

Four and a half jears later, there was a hemorrhage from the stnnn it was 
checked by packing During the first stage of an operation to present a recur- 
rence of the bleeding, she died of cerebral air embolism 

Before deciding on a major surgical procedure all other methods 
reasonably promising relief should ha\e been tried and examination In 
roentgen ray and bronchoscopy should hate been made 

After most operations resulting in a chronic or permanent opening 
m the wall of the chest, a state of senium ahdism follows, ettn though 
the patient may be able to work Accidents, such as a lighting up the 
disease with an extension of the gangrenous process and hemorrhage art 
apt to occur 

Much has been written on the question of the project} of ojuriting 
in chronic and m acute cases Miller and Lambert, alter in exUn-ne 
experience, conclude that operation in cases of acute putrid ab-cess is 
unsafe, but that the drainage of chronic abscess is justified \o oik 
can say, bower cr, which acute abscess will become chronic, and pmgr< - 
sive gangrenous suppuration cannot he permitted to go on without som 
mcisise attempt to check it Doubtless, operatise stitism*. v ill suite' 
if operation is performed for acute abscesses hut n some pitients in 
sared ssdio might otherwise jierish, operation n justified 

This discussion ssould be incomplete without a eompari-on s’ ith 
Iobectoms I feel that this operation his not hid the ittintion whuh it 
deserses, and I am glad to note m the literature ill it the re ipj>' m to ]>< 
a mosement m fasor of the complete extirp lion of i dm m d mi,* 
puratmg lobe in suitable cases f Blot sspr ) 1 he latest uuoiir urn* n ’< r 

ence to Iobectoms which has tome to ms notice i*- i<* b* n m 1 i *’ 
Proceedings of (lie Staff Meeting ot the Maso C hrnc u*r M >-th 2 )'dV 
in ssluch S \V Harrington rej>orts tbit ‘'nmrbrmh i- p r,* r m 
operation in stages It is prohahls true tint tin in him <* 1 '• 
as I base perfonned it m one or it the mo-* i>’<* ’ * 

improsed Ccrt.unls those oi ms jntnnts s* h*> la.e u <!* 
recoseries after Iobectoms are nmr< marls norm d '* > h - , * ’ 
anti as to hods ssmmetrs than could he ex]*cet<<] : t* r * * 

dure for similar pathologic conditions in* 1 a- I h \* 11 

jsa]>er s the sital capacits as 'Imw n 1>\ '| ir"iiVt r '* b 

1 Liluntlnl Howard \ it ,1 Capai \ * 
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ABSCESS OF THE LUXG RELIEVED IA 
BRONCHOSCOPY 


REPORT Or CX^FS 
JOHN D KERN AX, AID 

NEW aORk 

I have entitled m\ paper “Abscess ot the Lung Rehe\ed b\ 
Bronchoscop} because I, like others, hate been disappointed in the 
results of this treatment Some patients whom 1 thought were aired 
were not One patient who was cured of cough and who \us mi 
from symptoms later de\ eloped abscess of the brain and dad ' «- 
a free interval of two tears, another patient had a hemorrhage 
an operation tvas necessart 

As to etiology, twentt of 103 cases that I hate '-ceil in the 1 is two 
years and a half had no clear cause It is sometimes difncult to fmd 
the cause the patients sat that thee had had pneumonia or hid bun 
in poor health for a tear or two and then began to cough up --pini.m 
I have listed the causes m the table 

Conditions 11 Inch Prcudid }b*ci*s ot tin Ln j 


No conditions known 

Plcunst 

Pneumonia 

Tonsillcctome 

Operation for appendicitis 

Operation for hernia 

Submersion 

Operation for sendea 

Exposure to gas during war 

Colds exposure and chill 

Congestion ot the lungs 

Bronchitis 

Influenza 

Indefinite operations 
Foreign bodies 


2< l 




12 



7 


1 

1 

1 


1 


In this table the incidence ol ab'iess hi the lr n 
lectomt does not approach tint reported 1>\ D r < < i 
As a rule cases m wlucli lorugn bid’i' n 
adored cases of abscess oi the lung l < >r d.t\ <. i > 
The lollowmg ones wtre tin <-e m wbith tD ’< < 
retained for a long time e er in when v ’ * * 

four se\en nine and twcnte-tbric \e ir ' « 
wood was present tor lour \e T' «■! • w i 

seaen \iars i e be in which 


i 


t k t * « 



archives of surgery 

Fluid will develop at some time or other dm m? treatment bv pneu- 
mothoiax whether the case is tuberculous 01 nontuberculous There 

may lie a small amount of fluid that can be perceived only by the 
fl Horoscope J 


SUMMARY 

It seems fair to say that the patient with abscess who stands the 
best chance of being cured by artifical pneumothorax is the one m 
whom the following conditions are fulfilled, (1) the abscess is situ- 
ated centrally, (2) it communicates with a bronchus, (3) the treat- 
ment is established within three or four months from the onset of the 
disease, (4) a complete or almost complete collapse can be obtained, 

(5) the tieatment can be kept up between three and four months, and 

(6) artificial pneumothorax is not an indifferent procedure 

RLPORl or CASCS 

Casi- 1 — M P , a fairly well developed Italian girl, aged 21, had had a 
cough of six months' duration which developed following a cold She raised 
a large quantih of foul sputum m which there was blood at times, and she had 
had night sweats and chills and had felt weak 

The sputum was negative for tubercle bacilli Rocntgcn-raj examination 
showed an area of dulncss around the second and fourth ribs on the right side 
which extended across the chest from the roots of the lung to the axillary bor- 
der The dulncss was of an even density except at the borders, wdiere there was 
some mottling The apexes were clear 

The pathologic process at the base of the upper lobe of the right lung was 
diagnosed abscess of the lung 

Artificial pneumothorax was kept up for ten months, when it w ; as abandoned, 
as the lung w r as only partiallv collapsed, the upper lobe being adherent There 
was improvement at first, but the patient died fifteen months later from an 
embolus 

Casf 2 — F E 0 , a white girl, American, aged 19, single, an employee in a 
shoe factor}, w r as admitted to the hospital on March 16, 1920 Four months 
before admission a tonsillectomy has been performed The patient felt sick 
and had fever and weakness aftenvard About one month later, a cough 
developed with considerable foul sputum, occasionally blood-streaked During 
the second month after the operation, the condition improved , then she had 
a chill and a constant increase of symptoms Three cups of sputum were 
expectorated daily During the cough, pain was felt on the right side 

Physical examination show'cd that a bronclnectatic condition was probably 
involving the right lung Roentgen-ray examination was made on March 18 
The appearance of an extensive pneumonic process in the lower part of the right 
side of the chest suggested evidence of bronchiectasis and retraction of the part 
of the lung involved Definite evidence of a cavity w'as not seen The heart 
was considerably displaced to the right 

Artificial pneumothorax was performed on April 15, 575 cc of air being 
injected into the right pleural cavity Roentgen-ray examination on the same 
day show’ed that the pneumothorax lay low on the right side A sharp outline 
of a shadow below resembled the liver, and above it resembled the diaphragm 



hLK\ A\—BRO\CIiOSCQV'i / P'-Ui s n[ ’• ' , 

or more bronchoscopies v crc penormcd on the-e ~i a v ; 
thirt}-one were cured as tbei did noi Imc a co ,"!) -j n n f 
but later, two de\ eloped some other di-ea-e and d'C'* < >, the o 

fifteen were improved, nine were not. traced ,,,n_ arc < - , i * 

are under treatment 

A certain number of the cases were operatnc f jf t ^ (l • . 
on whom operation was perfonned, two died and three on 
the results in the other cases are unknown 

The patients that seemed to respond best to broncho-co, n ,■ ere ti 
on whom this operation was performed follow in" to lMllcctom* 'I 



Fig 2 — Temperature cure alter broncuo^cope Thi* Ibs’-iO •! 
case as does figure 1 ? indicates a roentgen-rat c' mir.-it" . / j - < 
oi bronchoscope 



Tig 3 — Temperature curie u.tr n n b-<, ci - 
abscess was oi cm mo itli -> der tti< r ' i <* 
hospital, Ii, ptriornnnce or broi cho nyt a ( 


\ * 


is striking, and I •mppo-e that otl e*^ 

Of the tw elite -se\en pttient- >> i wbm hr 
following tonsillectonn fifteen ver< orn, 
had dramatic ctin> tlrt i*- lObo* i g • 
temperature and the amomn <>t "pn'i m < d 
went on to complete and triir’c-’m < 1 

cured In broncho-iopi three on 1 •« ^ 

the-c re entered and o' t ditd 3 i > > 

One death mat 1" t *■ b t ’ •< ' " 
been pcrinmnd <>i d < 
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A rocntgen-ray examination on January 15 showed the outer margin of the 
c u area at the base of the right lung much more sharply defined and the total 
area of duhiess diminished 

On January 17, the lower lobe of the right lung was fairly well collapsed 
I hc area of pneumothorax was m the costophrcmc angle The upper part of 
the lung was completely expanded 

On Januan 24, 650 cc of air was injected with the pressure at -f 5 at the 
end of the injection The patient coughed and raised sputum three times during 
the injection She continued to do well A roentgen-ray examination on 
Januan 25 showed a partial collapse of the base of the lung 

The treatment was discontinued because of lack of cooperation by the patient 
hi April 1923, a report by letter stated that the patient was well and working 


Case 4 — -C T C , a man, aged 33, had a tonsillectomy performed on Aug 28, 
1921, ten days later, he began to cough and raise foul yellow sputum, about 
one cup a day In September, 1922, be had Ins first hemoptysis In March, 1923, 
he had scrcral slight hemorrhages and he had a severe one on May 22, 1923 He 
was admitted to the hospital on May 22, 1923 

Ills family history and past history were not unusual 
Plnsical examination showed a well developed and w'ell nourished man, who 
raised a great deal of blood-tinged, vellou sputum, not particularly foul There 
was dulncss o\er the left apex, and many moist rales were heard throughout the 
left lung Tactile fremitus and spoken and whispered voice -were increased over 
the left side of the chest 

The diagnosis was abscess of the upper lobe of the left lung 
On Ma\ 28, 1923, following a hemorrhage of 700 cc of blood, artificial pneu- 
mothorax was performed, and 900 cc of air wvis injected into the left side of 
the chest On Mat 30, 250 cc of air urns injected, on June 5, 400 cc , on 
June 14, 350 cc , on June 19, 400 cc and on June 22, 350 cc The patient raised 
blood-streaked sputum at this time 

On June 26, 250 cc of air was injected into the left side of the chest On 
June 19, a roentgen-rav report showed an increase m the size of the pneumo- 
thorax There appeared to be a clearing at the apex of the left lung and a 
collection of fluid at the base, the apex was not collapsed, and was adherent 
both postenorlv and laterally 

On June 30, 375 cc of air was put into the left pleural cavity, on July 7, 
250 cc , on July 12, 150 cc , on July 13, a roentgenogram showed the upper 
lobe still adherent, the lower lobe collapsed, and more fluid in the pleural 
cavity On July 14, 200 cc of straw-colored fluid was removed Bacteria or 
tubercles tvere not found On July 29, 500 cc of air was injected 

On August 3, the patient was discharged with his general condition much 
improved The cough and sputum were less, the sputum was not foul, and 
the tests for tubercle bacilli were negative 

On August 9, the patient reentered the hospital, and 400 cc of air was put 
into the left pleural cavity On the same date a roentgen-ray examination 
showed some reexpansion of the lung with several fluid levels at the base The 
patient was discharged He reported at the outdoor department m October and 
showed some improvement He was advised to have an operation with resection 
of the nb and collapse of the lung 

On Jan 18, 1924, he reentered the hospital with definite dulness and absence 
of breath sounds, tactile fremitus and vocal fremitus over the greater part .of 
the whole left side of the chest Dulness was most marked at the apex ihe 
patient asked us to perform an operation 



K£R\s}\ — BRO \ LI 10SC OP ) 1\ ipsu.w ol ! , ' , j o 

bronchoscopy be sat tip on the table, sud how \ t ]j } )t Jt j <v ,, u ,, 
back in a comulsion He died in twentx -tour hour-- w, tb-u bro ,oh< - 
copy is not without danger At autopsx an emln-hi' u»nn<i 1.1 
the brain I suppose that this death lollowmg brnn-ih.wc.,p\ wu' 
immediately due to it, but that is onh one death m m >m hundred' m 
bronchoscopies 

I wish to illustrate two points (1 ) that the ci-c' particul irh nur- 
able for bronchoscopy are those following tonsillutonn uid (2 i tint 



Fig (> — Injection <>i ludmd oil -50 jnr a 1 ’■ P 

abscess of tin Inner 

the earlier the p incuts .ire tre ited the he tf J < 
following casts wdl denionstriie tli't pa. ' 

'1 his first ease w e oi ugbuiii di\~ d • ' •> 

after i tonsdlectoim tlie puuii * ’ 

abscess m the upper loin oi il e ’"’H 
formed ele \ e n d i\ s 1 iu r ] hi' w e 1 ' - > 

tope was puiornicd llu tb-ei" i . > 
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ngle The lung was somewhat expanded since the last roentgenogram was 
taken There was probably air m the apex, m the costophremc angle and in the 
narrow region along the axillary border 

On July 15, 600 cc of air was easily injected, and the sputum was seen to be 
decreasing Roentgen-ray examination showed the area of the lung to be smaller 
than before, but not completely collapsed 

On July 23, 200 cc of air was injected The needle became plugged On 
August 3, 750 cc of air was injected Roentgen-ray examination on August 4 
showed that the pneumothorax extended from the apex of the right lung to the 
base along the axillary margin, it was about 1 inch wide (2 5 cm) m its nar- 
row cst portion The dulness in the costophremc angle suggested a small amount 
of fluid 

The patient was discharged to a convalescent home to build up her general 
health In December, 1926, a letter stated that she did not have a cough and 
did not raise sputum 


Casi 6 — b E C, a man, aged 66, entered the hospital on April 13, 1923, he 
had had sjmptoms of duodenal ulcer for three years On April 23, a gastro- 
jcjunostoim was performed On May 9, roentgen-ray examination of the chest 
show-cd signs suggestive of pneumonia at the base of the right lung 

On June 11, the patient had a foul breath, but the sputum w'as not particularly 
foul Mam rales were heard throughout the back Artificial pneumothorax was 
performed 200 cc of air being injected On June 12, 200 cc of nitrogen was 
injected, on June 13, 350 cc , on June 15, 400 cc and on June 22, 400 cc On 
June 25, roentgen-raj examination failed to show any evidence of pneumothorax 
On August 1, the patient’s condition was unaltered, the sputum was still foul 
On August 9, the pulmonary signs were clearing up somewhat, and the appetite 
was excellent The patient was sitting up m a chair The temperature rose to 
102 F On August 10, he became unconscious and died 

\ulops\ showed abscess of the lung pleurisy on the right side, healed duodenal 
ulcer and a healed gastro-jejunostorm passage 

Vt autopsy, the right lung weighed 680 Gm It w'as mottled, and the upper 
lobe showed depression On section, an abscess that measured 3 cm in diameter 
w r as seen below these depressions It contained pus which had a foul odor and 
w r as surrounded by a gray , necrotic zone The lung tissue peripheral to this 
zone w'as congested Tw r o smaller abscesses w’ere seen in the middle lobe They 
W'ere less extensive, and the reaction about them w'as less marked than that in the 
upper lobe The left lung weighed 800 Gm and w'as normal The pleura was 
attached to the right lung 

CAsr 7 — E H, a woman, aged 18, white, Finnish, single, without an occupa- 
tion, was admitted to the hospital on Feb 14, 1923 Five months before admis- 
sion her adenoids and tonsils had been removed A few days later, she had 
a cough and pain in the right side of the chest At that time a roentgen-ray 
examination showed a dense area in the third to fourth interspace near the 
periphery on the right side A month later, the lung had a more normal appear- 
ance with cavitation in a dense area In another month, roentgen-ray examination 
showed almost complete disappearance of the condition The third month later 
(i e, after operation), the patient began to cough again, and had fever and night 
sweats Four months later (in January), she had a hemorrhage and lost 1 pint 
of blood The cough and sputum increased and the sputum again contained 
blood and pus 

The physical examination showed a pathologic process in the right side of the 
chest On February 19, 650 cc of air was injected into the right side Roentgen- 




Fig 8 — Abscess of the lung one year after tonsillectomy The tip of the 
injection tube is seen in the cavity 



Fig 9 — Effect of bronchoscopy on the temperature curve and amount of 
sputum This illustrates the same case as does figure 8 A indicates the time 
of admission, B, performance of bronchoscopj 
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There was frequent hemoptysis The sputum was mucopurulent and foul He 
had lost 22 pounds (10 Kg ) during the three months m bed Later he was up 
and about, but did not work, and he regained his normal weight 

Examination of the chest showed a diffuse pathologic condition involving both 
the upper and the lower lobe of the right lung A bronchiectatic or broncho- 
pneumonic process shown in the right lung by the roentgen ray was perhaps of 

the nature of an acute abscess formation A distinct cavity formation was 
not seen 

On Jul} 11, 900 cc of air was injected into the right side Roentgen-ray 
examination did not show any evidence of air m the pleural cavity Air was 
seen in the subcutaneous tissues Treatment by pneumothorax was abandoned, as 
there was not a free pleura! cavity Antisyphihtic treatment did not cause any 
change in the picture of the lung 

Operation and drainage were suggested 


Casf 9 E H, a woman, aged 27, white, Swedish, married, a housewife, was 
admitted to the hospital on March 22, 1923 Nineteen weeks before admission 
tonsillcctom} was performed under ether anesthesia Two weeks later, pam 
developed in the right shoulder followed first bv a dry cough, then by abundant 
foul, brownish sputum, some hemophsis, night sweats and considerable loss of 
w eight 

Examination of the chest showed that the expansion was diminished, tactile 
and local fremitus, dulncss, bronchia! breathing and rales were present over the 
right apex down to the spine of the scapula behind and to the fourth rib in the 
front Roentgen-rav examination show eel definite evidence of a pathologic process 
in the upper lobe of the right lung In the absence of demonstration of a cavity, 
there was no positive evidence that it was an abscess 

Artificial pneumothorax was instituted on March 26, 500 cc of air being 
injected into the right side Roentgen-rav examination on March 27 gave evidence 
of considerable gas in the pleural space, but apparent!} the gas had not separated 
the lung from the wall of the chest in the axillary margin 

On March 31, 500 cc of air was easily injected Roentgen-ra} examination 
on April 2 showed an increase of air m the chest, but the lung was not separated 
from the axillar} margin On April 3, 500 cc of air was injected There was 
still considerable cough and sputum On April 11, 700 cc of air was injected 
The symptoms did not improve Roentgen-ray examination on April 12 showed 
that the lung was about half the normal size, with dense narrow bands (adhe- 
sions) across from the axillary margin to the wall of the chest 

Artificial pneumothorax was ineffectual The condition remained about the 
same Operation was not indicated 

Casf 10 — J C, a white man, aged 21, a Russian, single, a junk dealer, was 
admitted to the hospital on Aug 3, 1923 He had been in an automobile accident 
two weeks before admission His nose had been broken and set under ether 
anesthesia three days later About one week later, he suddenly began to cough 
and expectorate a dark, thick, foul sputum, which had persisted, about one glass- 
ful being raised every day The cough was worse when he lay on either side 
He had had pam over the lower left side of the chest for about one week Fever 
and sweats developed 

Physical examination of the chest revealed an abscess of the lung, probably 
situated midway down the left axilla, more anteriorly than posteriorly, although 
it could not be definitely localized The patient was ill There were 27,000 
white blood cells A roentgenogram on August 4 revealed an area of diminished 
density, which was probably an abscess formation with a large cavity containing 

fluid 
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patient was coughing up considerable pus, and on bronchoscopy the pus 
was traced to the upper lobe of the right lung, as indicated m figure 4 
After bronchoscopy, the patient made an uninterrupted recovery It 
is now o\er two years since bronchoscopy was performed He was 
operated on for suppuration in the paranasal sinuses, and tonsillectomy 
had also been performed It has been necessary to direct the treatment 
to the antrums to allow him to recover his health The course of the 
temperature is shown in figure 5 , he did not have much fever, 100 F 
being the highest point Bronchoscopy was performed when the 
temperature reached that point The sputum line was running from 




Fig 11 — Sputum curve and temperature curve of patient shown in figure 10, 
A indicates performance of bronchoscopy, B, roentgen-ray examination 


300 to 500 cc when the bronchoscopy was performed , the two bronchos- 
copies were all that was required to bring the sputum down to about 
50, and he finally did not raise any sputum 

This abscess was of the same character as the other— a large single 
lobe abscess cavity located where it could be reached without much 
difficulty Figure 6 shows the present situation in the boy’s lung 
This also illustrates the advantage of using iodized oil 40 per cent with 
fluoroscopy It has always appeared reckless to me to pour into the 
lungs drugs of which one is not sure, moreover, too much of the 
iodized oil spoils the roentgenogram The right amount can be exactly 
placed with the fluoroscope 
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examination on April 4 showed practically the same picture as at the last observa- 
tion, except that the density about the abscess cavity appeared slightly less 
Pneumothorax seemed to have done little good Roentgen-ray examination showed 
the possible danger of further performance of pneumothorax 

An exploratory thoracotomy was performed by Dr Whittemore on April 9 
A resection of the fourth and fifth ribs was made on the anterior axillary line The 
lung was partially collapsed, but was held with a network of adhesions Explora- 
tions showed an indurated area of the lung some distance posterior to the site 
of approach The lower lobe was sutured in place m the wall of the chest, and a 
gauze wick was placed in the indurated area On April 16, a resection of the 
seventh rib was performed at the posterior angle, the first stage wound was 
removed A deep lying abscess of the lung, probably situated in the middle 
lobe near the hiluni, w f as opened by finger dissection A small amount of 
foul-smelling detritus was evacuated, and a rubber tube was inserted for 
drainage 

On Mav 4, distinct improvement was noted The cough was less and the 
sputum was of a more glary and frothy character Roentgen-ray examination 
on Mav 9 showed an area of dtilncss throughout the lower half of the right side 
of the chest, more dense at the base and along the axillary margin, where it 
obliterated the outline of the diaphragm and the shadow of the ribs Its upper 
border corresponded with the lower border of the lung and fluid The heart 
and left lung were normal 

On Mav 25, the patient was discharged to the outpatient department 

A second operation was performed m 1926 In March, 1927, he still coughed 
and raised purulent sputum and had a discharging sinus 


Case 12 — E B M, aged 29, entered the hospital on Feb 25, 1924 Two 
months before, lie had entered the hospital on account of pain and cough accom- 
panied hv the raising of a small amount of foul sputum each day The cough 
was the result of tonsillectomy performed twelve davs previous to entrance 

Examination showed rales in the second left interspace anteriorly The 
temperature varied from 100 to 101 F The foul sputum contained manv cocci, 
but tubercle bacilli were not found 

Roentgen-rav examination showed a definite cavity with a fluid level at the 
second interspace Artificial pneumothorax had been performed twentv-three 
and twenty-one days before admission Roentgen-ray examination showed the 
lung almost completely collapsed after <the second pneumothorax Three days 
before entrance, 600 cc of air was aspirated from the left pleural cavity Two 
davs before, pus was aspirated from the left pleural cavity Drainage was per- 
formed and 1,200 cc of pus was removed The treatment then consisted of 
irrigation with a surgical solution of chlorinated soda On March 16, the drain- 
age tube was removed on account of pain On March 21, resection of the rib 
was performed On May 8, the drainage tubes were removed On May 10, the 
patient was up in a wheel chair and walking about On May 17, irrigation with 
a surgical solution of chlorinated soda was begun again and kept up until July 9, 
when the tubes were removed The patient was discharged from the hospital 
on Jul> 20 

On March 14, 1927, the patient’s physician reported that she was completely 
well and did not have a cough or raise sputum 

Case 13 —A P, an Italian girl, aged 17, was admitted to the hospital on 
March 29, 1924 Tonsillectomy had been performed under ether anesthesia six- 
teen days’ previously Eleven days previously, she felt a pain in the chest Six 
days later, fever and a slight cough developed accompanied by increased pain 
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the outlook of the case may be from the point of roentgen-raj appear- 
ance, I think that bronchoscopy in every case should be performed in 
the hope that improvement may be effected 

The next case was that of a man who had had an abscess for a }ear 
following a tonsillectomy He had been m a hospital all that time 
On examination, an abscess cavity was found close to the hilum, with 
dense fibrous tissue about it This condition was different from that 
in the other cases which cleared up after one or two bronchoscopies 
had been performed after the patient began to improve, bronchos- 



Fig 13 — Injection of iodized oil This illustrates the same case as does 
figure 12 

copies were performed during four months before he was finally in a 
condition to be discharged from the hospital After the first bronchos- 
copy, the clinical improvement was remarkable The temperature 
chart in figure 9 shows the temperature on admission and at the tune 
when bronchoscopies were performed Before the bronchoscopy there 
were 1,100 cc of sputum, and after two or three days the amount 
decreased and continued to be about 25 cc a day while the patient was 
m the hospital That was three years ago, and now he is working on 
the traffic force and is apparently in the best of health On account 
of the dense tissue, a long course of treatment w^as necessary I 
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Cas\ 15 M L M , a man, aged 52, white, American, married, a milliner 
was admitted to the hospital on June 2, 1923 Eight months before admission he 
began to have bronchitis with an unproductive cough Three or four weeks 
later, he had high fever and expectorated a large amount of foul sputum at 
times tinged with blood Three months later, he went to Asheville N C and 
four unsuccessful attempts were made by Dr Ringer to produce artificial pneumo- 
thorax He returned to Boston ten days before admission to the hospital 

Examination of the left side of the chest from the second to the fourth ribs 
showed an anterior area of bronchial breathing, with dulness and a few rales 
There was little dulness over the corresponding posterior area The rest of the 
lungs was normal Roentgen-ray examination showed dulness of fairly even 
densitv on the left side from the apex to the angle of the scapula, with the 
exception of a bright spot m the first interspace with a suggestion of fluid 
level in it 


Artificial pneumothorax was performed On May 19, 850 cc of air was 
injected into the left axillary line near the fifth space Roentgen-ray examination 
on May 21 showed partial collapse of the lower lobe and a considerable amount 
of air in the soft tissues of the wall of the chest On May 22, 700 cc of air was 
injected in the midaxillary line near the seventh space The patient did not 
cough, and there was a slight sense of pressure Roentgen-ray examination on 
May 24 showed marked increase in the area of the pneumothorax, which now 
occupied half of the lower part of the chest The upper lobe of the left lung 
adhered broadlv in the axilla The pathologic area was about the same size 
Further compression with air seemed unwise On May 27, exacerbation of 
temperature, cough and discomfort in the left side of the chest occurred The 
patient was discharged on June 2, to he treated outside the hospital by Dr Balbom 
Pneumothorax was kept up for two months The patient had a sudden fatal 
hemorrhage 


Cam 16 — M B T, a white man, aged 27, was admitted to the hospital on 
Teh 26, 1926 

In October, 1925, following bronchial pneumonia, a cough productive of foul 
expectoration developed Occasionally , the patient raised a large amount of 
blood Tubercle bacilli were not found in the sputum Roentgen-rav examina- 
tion showed a process suggestive of abscess at the root of the left lung 

On February, 1926, the patient’s condition had not improved, but rather had 
lost ground, in that lie was running a higher temperature at night and raising 
more sputum each day Roentgen-ray examination at this time showed a definite 
abscess with a fluid level in the periphery of the right lung in the area between 
the third and fourth ribs in the axillary' line Examination of the sputum showed 
many streptococci, pneumococci, large and small bacilli and large spirochetes 
but no tubercle bacilli 

On March 1, resection of the third rib w>as performed under local anesthesia 
The lung and pleura were adherent The abscess was opened and drained The 
patient made a fairly good convalescence following this operation, except that 
he continued to raise considerable amounts of sputum, drained large amounts 
from the abscess and had several small hemorrhages from the abscess, which 
were controlled with packing 

On October 6, the patient continued to raise some sputum, but had gamed 
10 or 15 pounds (4 4 or 6 8 Kg ) in weight and looked better than before the 
operation Roentgen-ray examination showed a definite area m the region o tie 
old abscess, but no fluid level A month previous to this, the patient had been 
away and had allowed the drainage tube to come out, the sinus was completely 

healed 
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cavity opened wide and the patient was able lo imply n ( | M a f ( . w ( j 
the amount of sputum fell to 100 cc a day , tin u vva< a htife j<* ( m ii'ixe 
and bionchoscopy was peifoimed again, thin tlx aiiionm „f s ,, U | Um 
diminished and hn.illy dtsappeated 'J he ti mpt latim ( m V ( W(ls not 
as favorable as the sputum cuive, it was disc om aging A fit t the lust 
bronchoscopy, the temperatme was about 100 j< 1 1, ( ] Ja ficnt was m 
poor condition when tieatmenl was begun, and it iu|tiucd cousideiablc 
courage to perform bionchoseopv again, but after the second time, he 
began to improve, and final 1\ made a good moveiy Iheie is still a 
good deal of scar tissue, but chnicalh , the patient is well and able to 
work and earn his h\ mg 

The ne\t case was of a diflerent t\pe (hg 12) 'J lie patient had 
had pneumonia three tears pievioush, and after that was not well for 
tw’O and a half tears Six months he f nit admission to the hospital, 
he began to cough and perspire at night and tell nnseiablc Ihe 
condition was discovered m the lower lobe of tin U ft lung I lie patient 
tvas a well nourished, obese man, with a good tolor and appeared to be 
m excellent health, vet he coughed all night and uiscd an ounce or 
so of sputum during the dat \n attempt was nude to bring out the 
lesion with lodwcd oil AO per cent In injecting it through the trachea, 
but this resulted onh m scattering it thiough the lung without any 
detail The bronchoscope was passed under ihc lluoroscope, and by 
injection the character of the lesion could he di mmistrated I should say 
that the lesion appeared to he a sort of carinu < It of the lung — a mass 
of scar tissue with fistulous tintts Hionthn-, , »p\ was performed for 
a year or so and finally a cure was etfeeted 

It is sometimes asked whclhci it is n >t dangerous to perform 
bronchoscopv on sick persons who ha\e bun coughing, who are in 
poor condition, and who have a good deal <>i i< ur Ihc surgical chart 
of one of the patients who had an absus*. i,, Mowing an appendecfoim' 
is shown in figure Id Death lesuhed ID tune of bronchoscope > s 
indicated on the chart J he next da\, iwtni\-lour hours later, there 
w'as a fall in the pulse rate, respiration md temperature Shod ^ 
not result from the proccduic, even Uuunji the patient was exceed'^ 1 
sick at the tunc and could not he down so it can be said that s 
does not follow hionehoscopv 
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On February 16, be reentered the hospital, and on February 17, h,s appendix 
\\as removed under ether anesthesia The pathologic report was fibrous appendix 
The wound became infected and was irrigated with surgical solution of chlorinated 
soda The patient had a slight septic temperature Early in March, he began to 
cough and to raise sputum Roentgen-ray examination showed a definite abscess 
of the lung with the fluid level in the left lobe 

On March 21, artificial pneumothorax was performed, and 700 cc of air was 
injected On March 24, 400 cc was injected, on March 31, 400 cc and on 
April 4, 500 cc 

On March 17, he raised 150 cc of sputum, on March 19, 75 cc , on March 20, 
50 cc , on March 21, 100 cc and on March 22, 20 cc Tubercle bacilli were 
not found 


On A.pril 3, rocntgen-ra\ examination showed the lung well collapsed The 
patient was discharged on April 19 Artificial pneumothorax was kept up for 
three months after the patient’s discharge, and then the lung was allowed to 
expand On March 15, 1927, the patient was w'eli and free from cough or symp- 
toms, the lung was fully expanded 


Casf 19 — L N, a school bo\, aged 16, white, Jewish, was admitted to the 
hospital on Jan 2, 1923 

Eight months before, his tonsils and adenoids were removed and also ‘bone 
from the left side of the nose ” Since then he had had a dry cough for three 
months, then it increased, and lie expectorated foul, green sputum Lying on his 
back or on the left side aggravated the cough He did not have fever, slept 
poorly, and had lost 5 pounds (2 3 Kg) during the last four months 

Examination of the chest rc\ea!cd that it was resonant throughout except for 
diminution in the apex and at the base of the left lung Rales were not heard 
Breath and \oicc sounds were transmitted normal!} The fingers were slightly 
but definitely clubbed The sputum did not show' any tubercle bacilli 

On January 5, a roentgen-ray examination showed a rounded area of increased 
density w ltli poorlv defined borders and a bright spot in its center in the left side 
of the chest just above the shadow of the diaphragm and adjacent to the shadow 
of the heart The area appeared larger with the patient’s back to the screen The 
left side of the diaphragm w r as seen faintly Both apexs w'ere clear, and the 
right side of the diaphragm w-as regular The diagnosis w'as bronchiectatic 
abscess 

Artificial pneumothorax w'as performed on January 9, and 800 cc of air was 
injected into the left side after three attempts The patient’s condition improved, 
the cough decreasing Roentgen-ray r examination on January' 11 showed a small 
amount of gas in the low r er part of the left side of the chest 

On January 12, 850 cc of air was injected, and on January' 15 roentgen-ra\ 
examination sliow'ed that tne lung w'as not completely' collapsed 

On January 16, 900 cc of air w'as injected, and on January 17, roentgen-ray 
examination showed the entire left lung fairly well collapsed The involved area 
at the base was distinctly smaller On January 19, 900 cc of air w r as injected 
The patient did not feel any discomfort, the sputum w'as less foul Roentgen-ray 
examination on January 20 showed practically complete collapse of the lung On 
January 25 and 27, air was injected The patient’s condition w r as much improved, 
and he w'as discharged to the outpatient department for further treatment 

Artificial pneumothorax was kept up until January', 1925 In March, 1925, 
the lung w'as fully expanded, the patient was well, and did not cough or raise 
sputum On April 28, 1927, he was free from symptoms and was in good health 
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Improvement did not occur m two cases, and m three, a satisfactory 
pneumothorax could not be produced Empyema complicated the situ- 
ation in five cases during the treatment Operation was performed in 
all cases Three patients were entirely cured by drainage , one is still 
under treatment, and one died It seems questionable whether or not 
this is an ideal treatment m cases of abscess of the lung 

In the five cases of bronchiectasis, one patient was cured after eighty 
weeks and one is improved, but is still under treatment after twenty- 
eight weeks In one case in which the condition was bilateral, pneu- 
mothorax was maintained on one side only After fifty-two weeks, 
considerable improvement resulted, then an empyema developed, and 
death resulted several days after operation In the other two cases, a 
satisfactory pneumothorax could not be produced 

In summarizing our own experience in cases of bronchiectasis, it 
seems fair to say that artificial pneumothorax offers only a small chance 
of cure, and in the successful cases it must be kept up for a long time 
Nevertheless, it seems fair to attempt a pneumothorax in cases of 
bronchiectasis, as it will not contraindicate surgical intervention later 
if the pneumothorax should not be feasible or should not produce last- 
ing benefit 

Cases from the literature will be reported m detailed tables A 
short summary of the cases of abscess of the lung follow 

Of 129 cases collected, 68 patients (52 per cent) have been reported 
as cured, and 18 (14 per cent) have died Empyema developed in 
11 cases, and 6 of the patients were cured by operation There was no 
improvement m 12 cases 

In the cases in which a cure was reported a complete or almost com- 
plete collapse was obtained, and m some of the failures the pleural 
cavity could not be entered or only a partial collapse was obtained In 
the majority of these cases, the abscess was situated near the root of 
the lung and always communicated with a bronchus In most of the 
cases, the disease had existed from one to four months when treat- 
ment was begun The duration of treatment varied, ranging from a 
week m one case to one and a half years in another It has been diffi- 
cult to arrive at any definite conclusions as to how long artificial pneu- 
mothorax should be maintained Many reporters fail to record the 
duration of the treatment, and those who do report it vary considerablj 
in their accounts, one, three, four and five months were the most fre- 
quent periods , probably from three to four months is about the a\ erage 
This high percentage of reported cures is ext raordman to us in 
view of our own experience with this method of treatment It \\e add 
our own 18 cases to the 127 in the literature, the percentage of cases 
in which cure was reported is slight!} lower as out of 145 cases, cure 
was obtained in 68, or 48 per cent 
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decreased He would not consent to cutting the phrenic nerve Treatment by 
pneumothorax was given up after four attempts The pleural cavity was 
obliterated 

Case 21— M D N was admitted to the hospital on Aug 23, 1923 In 
October, 1922, he had a severe cold in the chest accompanied by fever and 
cough On December 19, the patient had another heavy cold in the chest 
which lasted up to the time of admission He had considerable cough and 
raised sputum There was a small amount of sputum at first, but this gradually 
increased until he raised a cupful a day He had been unable to work since 
March For two months, he had had a dull pain in the left side of the lower 
part of the abdomen 

Examination revealed that the heart was pulled to the right side A few 
rales were heard in the upper part of the chest Voice fremitus was increased 
slightly On August 29, roentgen-ray examination showed a dull area of 
mottled character at the base of the right lung, it extended outward from the 
root of the lung and occupied the greater part of the right side of the lower 
part of the chest Artificial pneumothorax was given On September 20, 
roentgen-ray examination showed the right lung completely collapsed On 
September 26, the patient was discharged from the hospital 

On Feb 2, 1925, the patient reentered the hospial Roentgen-ray examination 
showed an area of homogeneous dulness, entirely obscuring two thirds of the 
right lung, with a sharply defined upper border at the level of the third rib 
The heart was displaced to the left The appearance suggested hydropneumo- 
thorax of the right lung Fluid was withdrawn again and replaced with air 

On February 5, roentgen-ray examination showed that the right side of 
the chest was filled with air A small amount of fluid was seen at the base 
On Februarv 17, the patient was discharged 

On March 13, the patient had bronchiectasis Pneumothorax was repeated, 
and the patient was discharged on March 16 On June 1, he reentered the 
hospital Roentgen-ray examination showed a shadow corresponding to fluid 
in the right side of the chest and indicating hydropneumothorax Fluid was 
withdrawn again and replaced with air On June 3, 200 cc of a greenish, cloudy 
fluid was aspirated, the vital capacity was 2,000 cc On June 9, fluid was 
aspirated again, the vital capacity was 1,900 cc The patient was feeling 
worse and coughed more On June 13 and 21, the chest was aspirated On 
July 1, the patient had a rise in temperature in the evening On July 3, 
roentgen-ray examination showed complete collapse of the right lung The 
chest was about one third full of fluid The patient was discharged on July 15 
Pneumothorax was continued for seventeen weeks 

On September 28, the patient reentered the hospital Fluid was again 
demonstrated in the right side of the chest Hydropneumothorax was per- 
formed The patient was raising about 28 ounces (828 cc ) of foul greenish 
fluid during twenty-four hours Three hundred cubic centimeters of thick, 
greenish fluid was aspirated from the chest In October, 500 cc was removed 
from the chest and on October 11, the patient was discharged On November 10, 
he returned to the hospital His condition was unimproved, and he was raising 
about six cupfuls of sputum each twenty-four hours On November 19, he 
was discharged, but he returned to the hospital on November 27, and was dis- 
charged on December 9 

On Jan 9, 1926, he returned to the hospital He was still raising a large 
amount of sputum, and Ins condition was no better On January 21, an opera- 
tion was performed under local anesthesia for resection of the eighth rib The 
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A brief summary of the cases of bronchiectasis follows 
Ninety- three patients were treated by artificial pneumothorax, w ith 
fourteen (15 per cent) reported cured, forty-four were reported 
improved (varying from slight to really great improvement) Only 
seven patients were reported as having died, and of these, two died 
following thoracoplasty In twelve cases, pneumothorax could not be 
created There was a rupture into the pleural cavity m only three 

In the patients who were cured the disease had existed for a length 
of time, varying from a few months to one year, with a few rare excep- 
tions in which the disease was of two, three and four years’ duration 
This bears out the point that every one recognizes, that if treatment is 
to produce satis factor)'- results, it should be established early 

It seems extraordinary to us that of ninety-two patients, fi ft) -seven 
should be reported as improved by the treatment, and that it was impos- 
sible to enter the pleural cavity in only twelve 

In the satisfactory cases in which a complete collapse could be 
brought about, the treatment was kept up for a period varying from 
five or six months to six years 

A comparison of our own results with those taken from the liter- 
ature is striking In cases of abscess of the lung we report only 2 
patients of 18 (11 per cent) cured, whereas in 127 case reports collected 
from the literature, 66 (51 per cent) patients are reported cured In the 
cases of bronchiectasis, we report 1 cure out of 5, whereas of 92 cases 
taken from the literature, 14 (15 per cent) cures are reported In con- 
trasting these figures, it should be borne in mind that it has been impos- 
sible for us to determine what the term “cured” meant to many of the 
reporters of cases Whether their patients have remained free from 
symptoms merely while under their observation oi for a period of sev- 
eral years, we are unable to tell 

If the statistics of cases of abscess of the lung which vve have com- 
piled from the literature are correct, and if we may expect a cure in 
51 per cent or even m from 30 to 40 per cent of the cases in which this 
treatment is established early (at most three or four months from the 
beginning of the disease), it seems to us that this form of treatment 
should be used more frequently, in spite of our own experience of cure 
m only 11 per cent 

We do not feel any great amount of confidence in the use of arti- 
ficial pneumothorax in cases of bronchiectasis, although the literature 
reports a cure m 15 per cent of the cases, but vve are willing to believe 
that m a rare case which is taken early and m which there are no 
adhesions, the patient may be cured We believe also that occasional!* 
a patient mav be kept almost free from svmptoms for as long a time as 
a complete collapse of the lung can be maintained 
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patient was dismissed one mo„th late, as no improvement was noted 
Evannna ,on two months later showed the patient to be in a tair con- 
dition the amount of foul sputum had decieased Pneumothorax 

was not demonstrable by the roentgen lay ’ 

Suniman 'Jins was an advanced case in which both lungs were 

attected and there were marked adhesions on the side on which operation 
had been performed, consequently there was only partial pneumothorax 
which resulted m a definite decrease of sputum The improvement 
was slight A subsequent history was not given 

1 he second case was that of a boy, aged 12, who had been ill many 
\ cars and w ho bad a long continued high fever 1 lie process was on 
one side The fingeis w’ere model ately clubbed Ten insufflations 
were pci formed m four months As a result, there was extensive 
pneumothorax without exudate, but there w f ere tw r o long, thin adhesions 
Ihe general condition w'as fairly good Dyspnea was not present 
0\ci the healthy lung in the lower part of the back w'ere scattered moist 
ifiles \t the time this case was published, treatment w'as being con- 
tinued 


Summary This was an old, one-sided case with moderate physical 
signs Marked improxement occurred duung a moderately long con- 
tinued lientmcnt by pneumothorax Subsequent results w r ere not 
know n 


The third case w'as that of a woman, aged 38 One side of the 
lung had been afieclcd for many years Four insufflations were per- 
formed m nine wrecks As a result, the lung lay crumpled at the hilum 
There was no exudate and little sputum 

Summary In this case of long standing one lung was affected, 
theie were slight clinical and physical symptoms and little sputum w'as 
raised 1 reatment by artificial pneumothorax brought about a good 
collapse of the lung and the expectoration of a slight amount of sputum 
The subsequent history is unknown The tieatment w'as discontinued 
on account of diffuse pleural adhesions 

A pneumothoiax could not be performed m the fourth case 
In 1910, Schmidt, 3 after an experience of five years, reported the 
tieatment of eight patients with bronchiectasis and three with abscesses 
of the lung He had tieated some patients with infusions of oil and 

some with artificial pneumothorax 

In one of three cases of abscess of the lung, good results were 
obtained with artificial pneumothoiax There were four cases of bron- 
chiectasis, three unilateral and one bilateral 


3 Schmidt, A Brauer’s Be.tr 9, no 3, 1908, Erfahrungen nut dem tbera- 
peutischen Pneumo- und Hydrothorax bet emse.t.ger L^^Htuberkubse 
Bronch.ektas.cn und Aspirations-Erkranknngen, Be.tr z Win d Tuberk 9 -0 , 
1908-1930 
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In 1910, Wellman c reported the treatment of two patients with 
abscess of the lung Although one patient recovered following the 
attempted pneumothorax, the recovery cannot be ascribed to this method 
of treatment, as the lung was never compressed, even though the last 
manipulation ended in the discharge by mouth of 1,200 cc of purulent 
sputum In the other case, the pneumothorax had to be discontinued, 
and the patient was discharged convalescent 

A case of bronchiectasis was reported m a girl, aged 19 The proc- 
ess was one-sided She had been ill for years following pneumonia 
Fifteen insufflations were performed m slightly less than one year 
There was diffuse pneumothorax The lung lay at the lnlum, there 
were several stringy adhesions to the diaphragm Rales were not 
present fifteen months after beginning the treatment, and the gas had 
entirely disappeared There were still numerous rales over the lower 
lobe of the left lung One year after the collapse therapy was employed, 
the patient was still able to do her work 

Summarv In a case of chronic pneumonia of long duration with 
slight bronchiectasis and no debilitation, marked collapse of the lung 
was obtained, and as a result the sputum disappeared After pneumo- 
thorax had existed one tear, it suddenly “went back” and could not 
again be produced There w r as marked improvement A similar con- 
dition existed one }ear later 

In 1912, Volhard 7 obtained good results in a case of bronchiectasis 
A patient with abscess of the lung improied after pneumothorax, but 
later the abscess infected the pleura, and fatal empjema resulted 
According to Volhard, one cannot reckon on the pleural cavity remain- 
ing sterile in cases of abscesses of the lung, for this reason, such cases 
are not adapted to treatment by the method of pneumothorax 

In 1910, Luxemborg 8 repoited a case of a patient, aged 28, who 
had an infection on one side of the lung of one year’s duration Five 
insufflations w r ere given m two and three-fourths months There was 
partial pneumothorax At times the sputum decreased, but it never 
disappeared entirely Therefore, plastic operation of the thorax lvas 
pei formed, with good results 

Summary The partial pneumothoiax of short duration ivas only 
slightly successful m this probably advanced case with cavities, at least 
outside the lnlum 

6 Wellman Klimsche Erfahrungen in der Behandlung m ttels kunsthchen 
Pneumothorax, Beitr z Klin d Tuberk 17 81, 1910 

7 Volhard Ueber den kunsthchen Pneumothorax bei Lungentuberkulose 
und Bronchiektasien, Munchen med Wchnschr , Aug 6, 1912, no 32, p 1746 

8 Luxemborg, H Mitt a d Grenzgeb d Med u Chrr, 1910, vol 21 
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Fnc hundred cubic centimeters of nitrogen was withdrawn from 
die pleural cavity Bronchopneumonia developed at the base of the 
lung, and the patient died Autopsy showed that the upper and lower 
lobes of the right lung were collapsed The middle lobe was converted 
into a mass of connective tissue about the abscess cavity There was 
an area of bronchopneumonia at the base of both lungs In 1912, 
Kctlar 11 reported two unilateral and two bilateral cases of bronchiestasis 
with implement in twro of the cases as a result of artificial pneumo- 
thorax 

The first case w'as that of a man, aged 30, who had had a cough 
since h is se\ enteenth }car, when he had had pneumonia of long dura- 
tion 1-Ie had dyspnea Pneumothorax was applied to one side, ivhich 
proied to be the one less involved Shortly afterward, pneumothorax 
was applied on the right side Seieral insufflations w T ere given, but 
w r ere not successful The patient died soon afterward 

Stimmar} The process occurred on both sides followung pneu- 
monia of long duration without marked clinical symptoms A brief 
attempt to apph pneumothorax was not successful owing to pleural 
adhesions 

In the second case, a man, aged 31, had had a cough for three oi 
four } cars There had been considerable sputum in the last few' 
months ( )n the left side there w r as a large pneumothorax Six insuf- 
flations were gnen without any effect on the sputum Then the patient 
ga\e up the treatment 

Sumnian A short compression of a rather lightly infected lung 
through a \ery large yet not complete pneumothorax did not have any 
effect on the symptoms of the double process 

In the third case, a girl, aged 18, had had a cough for one and one- 
fourth )ears Blood w*as present in the sputum eight months before 
she consulted Dr Keller There w^as complete pneumothorax The 
number of times artificial pneumothorax was performed was not given 
At the time of the publication of the case, treatment was being con- 
tinued There ivas complete collapse The cough and sputum ceased 
only w'hen the patient was given new insufflations every four weeks 

Summary Total pneumothorax caused the disappearance of 
symptoms in this one-sided but severe process, and the patient was 
able to do full time work two and one-fourth years later The results 

were good 

The fourth case was that of a man, aged 32, who had been coughing 
since he had had pneumonia of long duration four years previously 
The amount of sputum and dyspnea increased The number of msuf- 

11 Kellar Brauer’s Be.tr, 1912, vol 22, no 2, Erfahrungen uber den 
khnsthchen Pneumothorax, Be.tr z kirn d Tuberk 22 165-242, 1912 
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or possibly the lower margin of the consolidated lung A dulness was found 
throughout the lower half of the right side of the chest, and the appearance 
of gas was between the diaphragm and the liver 

On April 20, 600 cc of air was injected The temperature dropped, but there 
was still considerable cough and sputum A roentgen-ray examination showed 
partial collapse 

On April 24, 500 cc of air was injected The patient’s condition impro\ed, 
and the cough and sputum decreased 

On May 1, 450 cc, of air was injected A roentgen-ra\ examination on Ma\ 
6 showed that the lung was completely collapsed There were two areas m 
which the lung appeared adherent to the wall of the chest On Maj 14, roentgen- 
ray examination showed that the diaphragm was apparently held up to the base 
of the lung by adhesion Evidence of some subcutaneous emphvsema was seen 
on the right side of the wall of the chest 

The patient was to report in two weeks 

On June 3, roentgen-ray examination showed the outline of the partialh 
collapsed lung and the fluid level in the lower part of the chest 

On June 11, the chest was tapped, and 8 cc of slightly cloudv, straw -colored 
fluid was withdrawn Roentgen-ray examination showed a definite area of dul- 
ness on the right side of the chest, which extended horizontalh across the chest 
in the fourth interspace in front The costal margin of the diaphragm appeared 
fixed On rotation, the area of dulness appeared to be nearer the back tlnn the 
front 

The patient died on July 1, 1921, of bronchopneumonia 

Case 3 — A N, a Polish woman, married, a housewife, aged 42, entered the 
hospital on Jan 6, 1923 She had had a pain m the right side of the chest for 
nine weeks, vomiting for four w r eeks and a cough for nine weeks 

A week before admission, she had swallowed a \eal bone The local 
physician recovered a small piece Coughing and vomiting persisted so that 
the patient could not eat or sleep The pam on the right side presented her 
from lying on that side, the pam was worse on coughing She expectorated 
foul, pushke sputum continuously and lost 35 pounds (159 Kg ) The esophagus 
was not obstructed, and evidence of a foreign bod} was not found 

Physical examination showed that the expansion of the chest was equal 
The upper sternum was prominent, the right axilla was shglith dull There 
were a few fine rales low' in the left axilla Breath sounds and voice sounds 
were satisfactorv 

On January 10, a roentgen-ray examination revealed dulness at the base of 
the right lung of mottled character with an indefinite outline which somewhat 
obscured the outline of the diaphragm There were limited respiraton mnu- 
ments on this side Root shadow's on the right side were increased m -ire mid 
m density Markings running to the lower lobe also were prominent The 
remainder of the fields of the lung were clear The diaphragm oil the left side 
was sharply defined, and the respirator} excursion was normal There was no 
evidence of a cavity formation The appearance suggested a rather extensile 
process of a pneumonic character involving the lower part of the lower lobe ot 
the right lung 

On January 13, 500 cc of air was injected into the right midaxiilarv line, 
the needle w'as reinserted, and 100 cc more was given A reaction did not occur 
During the next three or four da\s there was much improvement and less 
coughing 
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foul sputum A complete collapse of the affected lung was induced 
and the sputum was reduced to about 1 ounce daih The patient had 
been under treatment for three months when examined Three months 
later, lie was m excellent condition, having only a slight cough and 
raising a small amount of sputum 

I?ar also reported unsuccessful results m a young man, aged 19, 
with an abscess of the uifeiioi lobe of the right lung A partial pneu- 
mothorax was obtained, with the reduction of the sputum to one half 
Attempts to collapse the lung where it w r as adherent posteriori} caused 
so much discomfort that the treatment had to be abandoned, leawng the 
patient m the same condition m which he entered the hospital 

In 1913, Singer 17 reported three cases m which artificial pneumo- 
thorax was attempted He was unable to induce a pneumothorax m two 
cases on account of extensne adhesions 

In the third case, theie was an extensne bilateral bronchiectasis 
with multiple loci Marked improvement did not follow* two injections 
of 1,000 cc of nitrogen into the left pleural caul} Later injections 
were given on the light side, but no notcwoithv change was noted 
hi 1913 Angehm reported unsuccessful results ot pneumothorax 
theiapv m a ease of bronchiectasis of tluee and one-half v cars' dura- 
tion It was impossible to cause collapse of the lung even with high 
piessme on account of extensive adhesions The patient became worse, 
and hemoptvsis and pjothorax resulted from rupture ot the cavitv 
In 1913, Hochhaus 3n performed pneumothorax in tour cases In 
one there was marked improvement, in three, no improvement Later 
results w r ere not known 

In 1913, Piclsticker and Vogt 20 reported four cases of bronchiectasis 
m children aged 11, 6, 7 and 2, respective!} Treatments were unsuc- 
cessful in two of these cases because of adhesions, m one, the treat- 
ment was discontinued because of contralateral bronchitis and m the 
other because of the patient’s refusal to continue treatment 

In 1914, Fornaca 21 reported the case of a woman, aged 40, with an 
abscess of one year’s duration of the lower lobe of the left lung The 

17 Singer, G Zur konservativen Behandlung dcr chromschcn Lungcncite- 
rungen, Verhandf d Kong f Inn Med 30 3S0, 1913, discussion b\ Braver, 
Penzoldt, Singer, p 395 

18 Angehm, A I risultati immcdiati del pncumotorace artificial alia 
Forlannn nei malati di tubcrcolosi polmonnrc ncH’ ospizio, Umberto I m Roma, 
Riv osp no 2 913, 1913 

19 Hochhaus Mimchcn med Wclmschr , 1913, p 385 

20 Pielsticker, F H , and Vogt, H Ueber kunsthchcn Pneumothorax bci 
kindern Kmderklimk Strassburg, Mouatschr f Kindcrh 11 M3, 1913 

21 Fornaca, L Ascesso polmonare per mgestione e permaneuza d'uu corpo 
estraneo trattato e guanarito col pncumotorace artificial, Pensiero med , 1913 
p 143 
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On January 19, a resection of the second and third ribs was performed 
On January 25, roentgen-ray examination showed a diffuse clouding about 
the upper half of the lung without definite evidence of a cavit> 

On January 30, a resection of the second, third, fourth, fifth and six ribs 
was performed On February 3, the wound became infected with streptococci 
and w-as opened and drained The patient died on February 9 

Autopsy showed abscesses of the lung, atelectasis, bronchitis, chronic adhesne 
pleurisy and fibrosis of the lung 

Case 5 — V G W, a woman, aged 31, white, married, American, without 
an occupation, was admitted to the hospital on April 28, 1923 Following an 
operation fourteen months before for suspension of the uterus, removal of an 
abscessed ovary and appendix, a dry cough developed Later thick, foul, 
greenish sputum was observed The patient was in the Rutland Sanitarium 
five months before for prevention of tuberculosis The sputum gradualh 
increased Roentgen-ray examination on May 1 showed a definite area of 
mottled density obliterating the angle between the diaphragm and the right side 
of the heart A margin of the dull area was indistinct, and a definite cavit> 
was not seen Both apexes and the left lung were clear A rather extensive 
pathologic process was seen near the right descending bronchus and confined to 
the lower lobe of the right lung, it was probably an abscess 

Examination of the chest showed fluid at the base of the right lung in the 
back, extending from just below the angle of the scapula dowmvard Tactile 
and voice fremitus and breath sounds were diminished over this area The rest 
of the lungs were clear 

On May 10, 900 cc of air was injected into the fifth space m the midaxillara 
line on the right side On May 12, a roentgenogram did not show am e\ idcnce 
of pneumothorax On May 18, an unsuccessful attempt was made to inject air 
On May 21, an exploratory thoracotomy was performed by Dr Whittemore, who 
also resected the ninth rib When the pleural cavit\ was opened the lung 
collapsed and there were no adhesions The wound was closed without drainage, 
leaving the lung collapsed 

On May 23, 450 cc of air was injected, and on the same date a roentgeno- 
gram show r ed the lung partially collapsed On Mav 25, 600 cc of air was 
injected The patient coughed less, and imprmement followed On Maa 28, 
550 cc of air was injected The foot of the bed avas elevated, and the patient 
lay on his left side to help drainage A roentgen-raj examination on this date 
showed the upper and middle lobe completely collapsed The lower lobe 
appeared to be adherent along the diaphragm or m the axillan line close to the 
diaphragm 

On June 1, 600 cc of air was injected There was considerable coughing at 
the end of the injection and the sputum avas becoming thinner 

On June 5, 250 cc of air was injected The treatment was stopped becime 
the patient coughed considerably while it avas being gnen There was a great 
deal of air in the tissues A roentgen-ray examination showed practicalla the 
same condition as before without evidence of fluid in the tissue 

On June 13, 650 cc of air was easih injected On Tune 22 575 cc was 
injected, during the injection, there avas an annoaing cough On Juh 9, phrenic 
neurotoma was performed by Dr Porter to parahze the right side of the 
diaphragm and to help to collapse the right side of the chest Rocntgen-rn 
examination on Julj 13 showed that the right side of the diaphragm wa= much 
higher It reached the lea el of the fourth rib at the sternal end of the filth and 
ninth interspaces behind There was a suggestion oi fluid in the co-tophnmc 
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Th c tli.nl case «as (hat of a g,rl w.th an abscess of the lower lobe 
of file right lung In all these cases complete collapse was possible 
and was maintained with successful results 

In 1914 Lemann and Maes-Urban 25 reported a case of bronchiectasis 
in a colored girl aged 11. the abscess cavity being located m the lower lobe 
of tlie left lung The lung ivas being kept completely collapsed at the 
time of the report, the patient w*as up and about and almost free from 
sputum 

In 1914, Webb and Gilbert 2,1 leported two cases of abscesses of 
the lung ( secondary to the aspiration of a foreign body) One patient 
was apparent!} cured, the other died, probably as a result of his 
weakened condition 

In 1914, Zinn 27 described marked improvement in three patients 
with bronchiectasis who were treated with pneumothorax In the first 
ease, a man, aged 43, had bronchiectasis of the lower lobe of the left lung, 
complete collapse was obtained At the time of the report two years 
later, thc patient was without cough or symptoms and a roentgen-ray 
examination did not show am pathologic process in the reexpanded 
lung 1 he second case was that of a man, aged 50, who had bronchiec- 
tasis of the lower lobe of the left lung, complete collapse w T as main- 
tained for months Fifteen months after the last injection the patient 
was well, having no cough or s}mptoms The third case w r as that of a 
woman aged 29, who had bilateral bronchiectasis, more extensive on 
the right side Complete collapse of the right lung was maintained for 
file months, with marked nnproi ement 

The first and second eases occurred early The third ease w r as an 
old chronic one Zinn believed pneumothorax therapy to be a logical 
treatment if cmploitd before the tissues become completely rigid 

In 1914 Matson - v reported the ease of a young woman with an 
abscess of the low f er lobe of the right lung following tonsillectomy 
At the time treatment w r as started, she was raising 500 cc of foul 
sputum a day The treatment w'as continued for eight months, and at 
the time of the report she w^as w'ell 

25 Lemann, J J, and Macs-Urban Artificial Pneumthorax m the Treat- 
ment of Lung Abscess, New Orleans iUS J 67 328 (Oct ) 1914 

26 Webb and Gilbert National Assn Tuberculosis, 1914 

27 Zinn, W Ueber die Pneumothorax Behandlung von Bronchiektasien, 
Die Therapie der Gegemvart, Berlin 16 337-344, 1914 

28 Matson, Ralph C The Treatment of Pulmonary Tuberculosis by Means 
of Artificial Pneumothorax, Northwest Med 6 10, 1914, Clinical Observations 
on Artificial Pneumothorax ivith Report of Seventy-Three Cases, Discussions, 
Nat Assn Study R Prev Tuberc 40 175 and 199, 1915 
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ray examination did not show any evidence of air m the chest On rebruan 21 
700 cc of air was injected without results On February 26, 900 cc of air was 
injected, on February 27, roentgen-ray examination showed e\idence of air in 
the base of the right lung, the axillary border and the apex, but the area of 
pathologic process showed little collapse On if arch 1, 500 cc of air was 
injected, and on March 3, roentgen-ray examination showed definite bands (adhe- 
sions) extending through the partially collapsed wall of the chest in the axillan 
margin Mild pain was felt on the right side of the chest, but the patient did 
not cough so much 

On March 17, an area of almost complete dulness was felt on the right side 
below the level of the fifth rib posteriorly, above this region, there were increased 
radiance and absence of lung markings On March 19, the chest was tapped, and 
purulent, thick, foul pus was found The temperature had been rising for 
the last few' days On March 24, trocar thoracotomy for acute emptema was 
performed by Dr Churchill A considerable amount of foul pus was aspiratul 
The temperature was lower for three days and then rose again Irrigation ua- 
performed, and there was considerable return from aspiration 

On March 29, roentgen-ray examination showed the lung distmctlc collapsed 
with apparently complete absence of air, however, it occupied a considerabh 
larger area than was usually seen after complete collapse Fluid was not present 
The heart w'as displaced to the left On April 12, the temperature was still high, 
irrigation was unsatisfactory, and the patient’s condition was not improcing 
There w r as epigastric pain and occasional vomiting 

On April 23, resection of the eighth rib was performed A.n old sinus extend- 
ing through the wall of the chest w'as enlarged, and a large rubber tube and two 
Dakin tubes were inserted into the long empyema cawt} be Dr W Whittemorc 
Saline irrigations were used On April 24, a surgical transfusion was gnen On 
April 27, the patient felt better, vomiting had stopped and the epigastric pain was 
diminished The patient w'as gaming perceptibly and the temperature was down 
to almost normal on Mav 2 On May 9, roentgen-ra\ examination showed dul- 
ness throughout the low r er half of the right lung and along the axillan border 
to the apex A dense shadow was seen in the low'er part which was probable 
fluid There w’as a bright area in the region of the bronchus and another just 
below it wuth indefinite lines running across The left lung was normal 

On Ma\ 10, the temperature had risen again for a few dacs and on Mai 14 
irrigation wuth surgical solution of chlorinated soda was started On Ma\ 30, 
the patient was gaining slowdy Irrigation was continued On June 8 a roentgen- 
ray examination showed that the lung w'as not more collapsed than before On 
June 11, all of the tubes were removed and one small Dakin tube put bach On 
June 17, the patient w r as discharged from the hospital 

In January, 1924, the patient stated in a letter that she was well 

Case 8— G B , a white man, aged 33, Italian, married, a chipper was admitted 
to the hospital on June 26, 1923 He had had intermittent pain of sixteen months 
duration in the right side of the chest m the area cocered b\ the fourth to the 
tenth ribs anterior to the anterior axillan line The onset occurred with a 
sudden attack of pain without an initial chill or hemoptesis The patient was 
in bed for two dajs, then resumed his work for three da\s, but was forced to 
stop on account of pain He was then m bed for three months His temperature 
caned between 102 and 103 T, and he had intermittent chills and sweatnu 
There was no histon of the inhalation of a foreign bode or of an nper iti-< i 
Cough began with pain and did not show am relation to a chance oi position 
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Wagnei also reported the case of a girl, aged 15, who developed 
bionclueclasis m the lower lobe of the left lung follow, ng pneumoma 
and empyema Seven insufflations were given in the course of a little 
more than two months Four months after applying pneumothorax 
and three weeks after the last insufflation, the sputum had entirely dis- 
appeared , there was marked improvement Later results were not 
know n 

In 1915, Rcichmann 32 leported the case of a woman, aged 30, with 
a gangrenous process involving two thirds of the lower lobe of the left 
lung She was raising a large quantity of foul sputum containing elastic 
fibers, but tubercle bacilli were not found The patient was given five 
large injections of nitrogen during eleven days, following which she 
made steady improvement and gamed in weight A month later she 
was in good condition, the cough and sputum having entirely disap- 
peal ed 

Linch all 33 reported the case of a woman, aged 33, who had an 
abscess of the upper lobe of the right lung She raised 150 cc of foul 
sputum a day She had a strongly positive Wassermann reaction 
and pneumothoiax and injections of meicury were given from Novem- 
ber to February, and the patient had been well for several months when 
the report was published 

In 1916, Dahlstcdt ^ reported one case of bronchiectasis of long 
standing The case was that of a boy, aged 13, who had had per- 
tussis at the age of 3 Since then there had been a continual expec- 
toration of a )clIow-green sputum The general condition of the patient 
was good, although there was slight ejanosis Complete pneumothorax 
was obtained , the number of insufflations and duration of the treatment 
was not given The patient did not come regularly for treatments 

In 1916, Cappellcr 3r ' reported two cases In the fust case there 
was a fresh infection on one side and considerable foul sputum Pneu- 
mothorax was maintained for one month , the cough disappeared and no 
more sputum was raised Later results were not known The condi- 
tion was on one side also in the second case The duration was 
unknown Five insufflations were given in the course of fourteen days 
The results were negative 

32 Rcichmann, V Cure of Grangrenous Process of Lung bv Artificial 
Pneumothorax, Munchen med Wchnschr 62 946 (July) 1914 

33 Lindvall, H Case of Syphilitic Abscess of the Lung with Favorable 
Course Under Combined Pneumothorax and Mercury Treatment, Hygiea 77 
1025, 1915 

34 Dahlstedt, H Nord med Ark , 1916, no 3, vol 49 

35 Cappeller, W Beitrag zur Pneumothorax Behandlung spezielle de 
Bronchiektasien' und der Brustfellhohlenergusse In aug diss , Jena, 1916 
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Artificial pneumothorax was unsuccessful 

An operation was performed on August 15 by Dr Whittemore An incision 
was made for resection of the third rib and drainage of the abscess of the lung 
On August 21, the condition was greatly improied, the temperature uas lower, 
and the patient coughed less On August 29, he was gaining rapidh there was 
very little drainage, and the w'ound was m a satisfactore condition On 
September 7 he was discharged to the outpatient department 

Case 11— L D, a wdnte woman, aged 37, Jewish, married, a housewife was 
admitted to the hospital on March 6, 1923 Tonsillectoim had been performed 
one week previously Since that time the patient had been nauseated, had chills, 
a headache, and a cough with sputum, later the sputum was white and mucoid, 
with a foul odor She had had a sharp, nonradiating pain in the right side of 
the chest for the last twenft -four hours Her temperature varied between 994 
and 101 F 

Examination of the chest revealed many fine to moderate crackling rales with 
possibly some friction rubs m the knver third of the right side of the client 
extending part w'ay into the axilla Breath sounds tended to be bronchoeesicular 
without a definite increase in the wduspered or spoken voice Dulness was not 
demonstrable on percussion Roentgen-ray examination on March 13 showed an 
area of dulness on the right side of the middle part of the chest The area was 
relatively circular in outline, and appeared nearer the root than the periphery of 
the lung, and was merged with dulness at the root Within this area, there was a 
distinct area of increased radiance with an irregular comex upper border and a 
regular horizontal lower border The density was much greater below than aboae 
The symptoms were characteristic of abscess of the lung, and (here uas a 
large cavity containing fluid 

Artificial pneumothorax was instituted on March 15, 500 cc of air being 
injected into the postaxillarj line, fourth interspace, right side, under light pres- 
sure free pleural oscillations were from — 3 to — 1 cm before injection — 2 after- 
ward The patient coughed twice Roentgen-ray examination on March 15 
showed a partial collapse and a narrow area of pneumothorax m the axillan hue 
and probably at the apex, but the immediate region of the abscess showed little 
collapse and a sharp and definite border 

On March 18, 500 cc of air was injected, the pressure was from — 4 to — 1 
at the start and from — 2 5 to + 1 at the end Roentgen-ra\ examination on 
March 19 showed that the right lung was a little more collapsed with air in the 
base along the axillary line and probably at the apex, but the immediate region 
of the abscess was little collapsed and showed a sharp and definite border 

On March 22, 500 cc of air was injected with difficult because oi the cough 
The pressure was — 5 on inspiration at the start, 0 to + 2 5 at the end Roenteen- 
ray examination on March 23 showed little compression of the lung in the region 
of the abscess About one half of the space of the lung was filled with nr 
On March 26, 450 cc of air w-as injected with ease, as the patient did rot 
cough, with the pressure from —2 to + 1 at the start and irom 0 to — 4 at the 
end Roentgen-ra y examination on AJarch 29 showed the lung compktch sur 
rounded by air and fairh well collapsed 

On March 31, 550 cc of air was injected with ease, as the patient did not c.uJi 
The pressure was —6 at the start and + 1 at the end Roentgcn-rae examm itm i 
on April 2 showed the right lung to be practicalh iree from air The cawt\ < i 
the abscess w r as still \isible and seemed a little 'mailer There were Lamb <<; 
increased densite running from the upper portion of the ineohed area acr--'- 
the chest to the axillan margin in the region oi the third rib Rn nun r e 
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tubeiculous lung by pyogenic organisms After eleven injections which 
maintained almost complete collapse of the lung, the patient was 
leported as experiencing marked abatement of the foul sputum, fever 
and cough, and to be gaming m weight and strength 

In 1918, De Veibizier and Loiseleur 42 reported the successful treat- 
ment of a soldier, aged 19, who had an abscess cavity of the lung and 
a fluid level which resulted from influenza pneumonia The patient 
was gnen 1,000 cc of nitrogen in two injections, obtaining a positive 
pressure of 4 cm There was immediate improvement, and three weeks 
later, the patient was well and free from symptoms 

Weil 41 leported tlnee cases of abscess of the lung In the first case, 
two injections of nitrogen weie given at five day intervals, and the 
patient lias reported cured In the second case, the patient improved, 
but latei died of pericarditis and serous pleurisy The third case was 
that of a soldier, aged 19, who had a chronic bronchiectatic cavity of 
the lower lobe of the right lung A rather large amount of nitrogen 
was injected as follows On September 12, he was given 500 cc , on 
September 14, 2,000 cc , on September 20, 2,000 cc, and on September 
27, 2.400 cc Complete collapse of the lung was obtained with the 
exception of adhesion at the diaphragm The injections were unusually 
large to be given at such short intervals, and the patient must have 
had a icry large pleural cavity On December 9, the lung was com- 
pletely reexpanded, the patient raising some mucopurulent sputum, but 
feeling well 

Bergman u treated five patients for abscess of the lung , three were 
cured m two months, in one patient the cavity could not be drained, 
and one patient died 

In 1919, Unvervricht 45 reported seven cases of bronchiectasis, the 
first case was that of a woman, aged 22 Three years previously she 
had had pneumonia on the right side For one and one-half years the 
sputum had been very foul Seven insufflations were given m the 

42 De Verbizier and Loiseleur Gangrene pulmonaire traitee et guerie par 
le pneumothorax artificiel, Bull et mem Soc med d hop de Pans 42 1139, 1918 

43 Weil, P E , and Loiseleur Le traitment de la gangrene pulmonaire par 
le pneumothorax artificiel, Paris med 33 180, 1919, La gangrene pulmonaire 
et ses nouvelles methodes de traitement, Monde med 29 391, 1920, Le trait- 
ment de la gangrene pulmonaire par production de pneumothorax, Bull Acad 
de med, Paris 80 393, 1918, Le pneumothorax artificiel dans la dilatation des 
broaches, Bull et mem Soc med d hop de Pans 46 655, 1919 

44 Bergman, H Fur die Pneumothoraxbehandlung des Lungenabszesses, 
Deutsche med Wchnschr 45 970, 1919 

45 Unvervricht, W Ueber Behandlung von Bronchiektasis mit kunstlichem 
Pneumothorax, Be’rl klm Wchnschr 56 516, 1919, Ztschr f phys u diatet 
Therap 23 393, 1939 
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in the left axilla The breath was foul The temperature was 100 F, ami the 
pulse rate, 98 There was slight dulness at the base of the right lung 
Examination showed a few rales when the patient coughed 
Roentgen-ray examination on March 3 showed dulness m the base ot the right 
lung that extended more than half way across the left field, but did not reach the 
shadow of the diaphragm The upper part of this area was partnlh obscured In 
the shadow of the heart and of the ribs There was a small, rounded relatneh 
light area which may have represented a cavitj There was no definite fluid level 
The whole appearance was suggestive of an abscess 

Roentgen-ray examination on March 15 showed the process shghth more 
circumscribed A definite cavitj was not made out, but there was some dilatation 
of the bronchial tree 

On April 30, the patient w'as discharged and placed m the care of a local 
physician She remained in good condition for about a month, then began to be 
short of breath and raised a considerable amount of sputum 

On June 11 and 15, she was given 500 cc of air as an artificial pneumothorax 
On June 17, there were signs of fluid in the right side of the chest, and aspira- 
tion showed a thin pus 

On June 23, she returned to the hospital On entrance, she was breathing 
rapidly, and was flushed and restless She complained of pain in the right side 
of the chest Percussion over the base of the right lung elicited dulness to 
flatness, in this area, the breath sounds and fremitus u'ere diminished to absent 
The needle w'as inserted and a cloudy fluid was evacuated which had the appear- 
ance of pus Trocar thoracotomy w'as performed The patient made a fairh 
good convalescence, and w'as discharged from the hospital on August 4 

On September 6, she returned to the hospital , cough and sputum had increased 
On September 8, the chest was again aspirated, but fluid was not obtained Un 
September 11, a resection of the rib w r as performed, and on September 30, tile 
patient w r as discharged from the hospital with a small drainage tube m the old 
empyema sinus 

A follow-up note, dated August 21, stated that the tube had been removed 
three months before, and that the patient had been well e\cr since The patient 
W'as seen on March 8, 1927 She had the appearance of a fat healtln girl and 
did not have a cough or sj mptoms 

Case 14 — A C, a bov, aged 11, was admitted to the hospital on Oct 5, 1926, 
he had had a cough and raised sputum for six or seven months Roetitgeii-rav 
examination showed an abscess of the upper lobe of the left lung On October *s 
11 and 14, artificial pneumothorax was performed, 800 and 500 cc ot air he nig 
injected, respectnelj During the next few dais the patient's temperature wax 
higher than it had been, and sigts in the chest were suggestive of fluid 

On November S, the chest was aspirated and pus was removed On November 
9, a trocar thoracotomv was performed On November 21 roentgen rn ex ittn- 
nation showed capsulated fluid about the region m winch the che-t vva- previoudv 
opened On December 10 aspiration was performed through the third inter-ti->se 
axillarv line, and pus was obtained Trocar thoracotomv was performed m tin- 
region 

On December 14, the patient was discharged with pus drmmu m>m 1 n 
incisions On March 9, 1927, the patient’s general condition was greailv imp- >vw! 
the amount of sputum had decreased and the temperature did n<>’ do < 
99 F The lower wound was closed and there wa- onh a small im unit "j 
drainage from the upper one 
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In 1922, Rist d0 reported ten cases of bronchiectasis Case 1 was 
that of a girl, aged 5^ years Bronchiectasis had developed m the 
base of the left lung following measles and bronchopneumonia two and 
one-half years previously Pneumothorax therapy was given for eight 
months As a result, the fever, cough and sputum quickly disappeared 
Five years later the patient was cured, and remained well eight years 
after the end of the treatment 

In the second case, a woman, aged 34, had typical bronchiectasis 
One and one-half years later pneumothorax was attempted, without 
beneficial results 

In the third case, a man, aged 21, developed bronchiectasis following 
pneumonia Three years later pneumothorax was unsuccessful The 
fourth case was that of a man, aged 29 After severe pneumonia in 
February, 1920, induration of the left lung developed accompanied by 
bronchiectasis In September, 1921, pneumothorax was tried with 
partial collapse The results were negative The patient felt marked 
discomfort when the pressure was inci eased The treatment was dis- 
continued 

In the fifth case, a girl, aged 19, had had pertussis at years of 
age, followed by bronchiectasis Partial pneumothorax was obtained 
without beneficial results 

In the sixth case, a boy, aged 9, had double bronchopneumonia fol- 
lowing measles at 2 years of age Since then he had had symptoms 
of bronchiectasis Pneumothoiax was complete 

Summary This was an old one-sided case in which good results 
were obtained 

In the seventh case, a boy, aged 13, had had pneumonia in the left 
lung in 1920 Bronchiectasis of the lower side of the left lung developed 
Treatment by pneumonthorax was given, resulting in complete collapse 
In March, 1922, the patient was still under treatment 

The eighth case was that of a boy, aged 15, in whom, after influenza 
and pneumonia in October, 1918, bronchiectasis developed at the base 
of the left lung, accompanied by fever and dyspnea In April, 1920, 
pneumothorax brought about complete collapse The symptoms disap- 
peared in a few weeks At the time that this article was written, the 
patient had been working one year, and the treatment was being con- 
tinued 

Summary This was a recent severe case with complete pneumo- 
thorax, cure was obtained 

The ninth case was that of a man, aged 24, who since childhood 
had had two bronchiestatic cavities of the lower lobe of the right 

46 Rist E Un cas de bonchectasie guerie par le pneumothorax artificiel, 
Bull et mem Soc med d hop de Paris 43 652, 1919, Le trailment des dilata- 
tions bronchiques par le pneumothorax artificiel, Bull med 36 246, 1922 
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B running "> reported the case of a man, aged 38, who had an abscess 
of the right lung following pneumonia He received five injections 
during two months, totaling 5,600 cc of air, which did not completely 
collapse the lung on account of adhesions Four more injections were 
given, and later severe pain with dyspnea and cardiac distress occurred 
The pleural cavity was aspirated, and foul smelling pus was found 
Resection of ribs showed empyema accompanying gangrene of the lung 
Death occurred 

Gilbert" 2 rcpoitcd three cases of abscess of the lung Eight treat- 
ments were given in the first case, partial collapse was obtained, and 
further treatment was unwise A rib resection for drainage of the 
abscess was perfoimcd lalei, followed by complete recovery 

In the second case of abscess of the lung, partial collapse was 
obtained with relief from symptoms Pyothorax developed, drainage 
resulted m some impro\ement 

1 he third case was that of a child, aged 8, with an abscess of the 
lower lobe of the right lung, due to the aspiration of a tooth Complete 
collapse was maintained for eight weeks The child was reported well 
two months after complete rcexpansion of the lung 

Dumitrcsco-Mante ^ reported a case in a patient, aged 32, who had 
right interlobar empyema, profuse vomiting and foul sputum He was 
treated by artificial pneumothorax for four months, with marked improve- 
ment, although the sputum was still foul He was given three doses of 
neoarsphenaminc and 2,000 cc of nitrogen The condition improved, and 
the patient began to gain weight , later, he was reported well 

Dumitresco-Mante also mentioned another case of a man, aged 30, 
who had interlobar empyema of the right lung After the first injection 
of nitrogen, the patient began to have severe hemoptysis, fever and severe 
general disturbance Tbe injection of nitrogen was stopped Dumitresco- 
Mante thought that adhesions produced an uneven collapse, blocking the 
exit of the pus, thus giving rise to the disturbance 

Amaudru 54 reported a case of a woman, aged 36, who had an abscess 
of the lung following a phlebitis, and was in a seiious condition on 
account of hemorrhages and foul sputum , complete collapse was obtained 

51 Brunnmg, F Gegen die Pneumothoraxbehandlung des Lungenabszesses, 
Deutsche tried Wchnschr 45 734, 1919 

52 Gilbert, O M Artificial Pneumothorax in Acute Pulmonary Abscesses, 

Colorado Med 18 138, 1920 

53 Dumitresco-Mante Pleuresie interlobaire traitee par le pneumothorax 
artificiel et neosalvarsan mtravemeux, Bull et mem Soc med d hop de Paris 
44 1215, 1920 

54 Amaudru, J Plebite variequeuse, embolies, Abscess du poumon con- 
secutive, guerison rapide par le pneumothorax therapeutique, Bull et mem Soc. 
med d hop de Paris 44 1380, 1920 
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Case 20 L M, a white man, aged 25, Irish, single, a messenger 
admitted to the hospital on Maj 15, 1923 Fne rears preuotish he Ind had 
influenza, pneumonia and pleurisj and had been in bed almost all winter Since 
then the cough and the sputum had gradually increased The sputum was 
greenish yellow, a cup full was expectorated m the morning, but it was ncacr 
bloody or particularly foul The patient had infantile paralasis at the age 
of 12 or 13 years, and this condition remained for fifteen rears He had a 
disease of the stomach for nine years 

Examination revealed a pathologic process in both lungs The fingers were 
clubbed, and the patient was cyanotic Roentgen-raj examination on Mar 16 
showed increased density in the region of the left descending bronchus and the 
outline of bronchi mottled with a suggestion of dilatation of small bronchi On 
the right side, there rvas increased densitj about the lnlum and general peri- 
bronchial thickening The appearance suggested bronchiectasis The apexes and 
the periphery of the lungs were normal Roentgen-raj examination on Mar 17 
also shorved many bronchopneumonic patches scattered through both lungs with 
one large area in the upper left side of the chest The areas were most dense in 
the center and gradually faded toward the periphery 

Artificial pneumothorax rvas attempted on Maj 20, but a pleural space was 
not found On May 21, 150 cc of air rvas injected into the left anterior axilhrr 
line, in the sixth space, with a pressure of -f- 4 On Mar 22, roentgen-rar e\ imi- 
nation shorved a small gas bubble above the diaphragm on the left side otherwise 
there rvas no evidence of air On May 23, roentgen-rar examination and the high 
pressure which resulted from a small injection of air indicated that prolnbh 
there rvas no pleural space As the patient was in poor condition ind as the 
process rvas bilateral, treatment was discontinued 

Case 20 — M R, a white man, aged 50, a Russian teamster, a widower, w is 
admitted to the hospital on June 20, 1923 He gnre a Instore oi persistent 
cough for many jears Two jears prcnouslr he had had sce.nl teeth returned 
under ether anesthesia Shortly afterward the samptoms increased he 
raised sputum, but not in an excessive amount Two months after the extrac- 
tion, he missed a tooth from Ins plate, but did not think that he had 'wallowed 
it In March, three and a half months before admission he h id a Midden 
attack of pain, the sputum increased greath and became foul 

Examination of the chest revealed a localized process at the base m the left 
lung showing slight dulncss Tactile and roicc fremitus were diminished and 
respiratory movements were much diminished Moderate c<> ir'e moist 
mspiratorj rales were heard The nails were clubbed Roentgen ra\ exauimt 
tion revealed a pathologic process at the root of the left lung which unnlud 
the surrounding structure of the lung and which mtcriered with tin pi'-an 
of air Encapsulated tmpteiin and bronchiectasis would not ui<>mit i •- tin 
entire picture The condition might hare been abscess <.f the lung 1 1 men t it 
disease of the lung should be considered 

Artificial pneumothorax was performed on lime 28 40 > ce <i im In ml 

injected into the left side On June 30 romtgen-rae txauiiu tiim h > >d t 

suggestion of a small amount of air m the extreme ape' oi the ha 1m 

Air was seen in the subcutaneous tissues m the le it side <>i tie die * 1 it 

collapse was noted 

On Tula 3 700 cc of air was casih injected Roentgen ra\ e' mm * i * 

[ula 6 still showed a small amount oi air in the apex <>i the Kit It . ! ’ 

further collapse On luh 7 air was injected There wa- cm - 1 *. • 1 

cutaneous tmphasema Subject i\ch the patient a as much heller ’> " 
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Rich 00 (1922) reported some interesting results m ten cases of acute 
abscesses of the lung 

A patient with an abscess of the upper lobe of the right lung was 
treated for twelve days with four small injections of air, totaling 900 cc 
lie was reported well and free from symptoms six months later 

Another case was that of a man, aged 48, who had an abscess of 
the upper lobe of the right lung, or an interlobar empyema He was 
given 275 cc of air, and a large amount of pus was evacuated at once 
A second attempt to give air caused a slight pleural shock, so gas was 
not given 1 he patient left the hospital two weeks later, free from 
symptoms 

In another case of abscess of the lung following appendectomy, the 
patient improved after the injection of 350 cc of air, he then died of 
asthenia 

In a fourth case, the patient had an abscess of the lower lobe of the 
right lung, or an interlobar emp) cilia He was given 550 cc of air, a 
large amount of pus was expectorated, and a second injection was given 
se\en dajs later The patient was reported well 

In cases 7, 8 and 10, pneumothorax resulted m partial collapse with 
improvement 

Two patients reemered spontaneously 

In one case, pneumothorax was impossible, and surgical drainage 
was followed by death 

In 1921, Ribara 01 reported the case of a young man who developed 
a bronclucctatic cavity with a diameter of 10 cm after influenzal 
bronchopneumonia Marked improvement resulted after pneumothorax 
therapy (duration and amount not given) Later results were not 
known 

Singer 02 reported the case of a patient with a bronchiectasis of two 
years’ duration, who was raising a quart of pus a day Following three 
severe hemorrhages, the lung was collapsed The patient did not have 
further trouble 

Singer and Giaham os reported two cases of bronchiectasis of sev- 
eral years’ duration One patient was a boy, aged 17, partial pneumo- 
thorax brought some relief The cavity m the lower lobe was not 
collapsed Lobectomy was performed, and the patient recovered 


60 Rich, H M Acute Lung Abscess Treated by Therapeutic Pneumo 
thorax, Am J M Sc 164 428, 1922 

61 Ribara, A Bol d elm, 1921, no 7, vol 38, Ref I Zentralbl f Tbc 

forsch 16 559, 1922 M 

62 Singer, J J Pneumothorax m Tuberculosis and Bronchiectasis, J 1 


souri M A 19 89, 1922 

63 Singer, J J , and Graham, E A The Newer Treatment of Bronchiec- 
tasis, J Missouri M A 19 390 (Sept ) 1922 
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pleural cavity contained a considerable amount of air and pus On lanuarv 2? 
sections of the upper six ribs were removed under gas-oxv gen am.stln.sn On 
February 2, the patient died 

Case 22— P M, a girl, aged 17, was admitted to the hospital on Aug 6 
1926, with a diagnosis of bronchiectasis of the lower lobe of the lctt lung 
following what was probably bronchia! pneumonia seventeen months bciorc 
She had a cough and raised from between 8 to 12 ounces (236 to 3x3 cc ) of 
purulent sputum On August 8, roentgen-ra> examination showed a dull am 
m the lower portion of the left side of the chest The dulness was of a mottled 
character, extending up along the crest of the bronchial tree The diaphragm 
was high on this side The intercostal spaces were narrow The heart and 
mediastinal contents were displaced to the left The appearance was that ot a 
chronic destructive process involving the lower lobe of the left lung 

On August 24, bronchoscopy was performed and iodized oil 40 per cent w t- 
mjected A roentgen-ray examination showed man} discrete cavities m 
lung tissue filled with the oil 

On September 6, artificial pneumothorax was given, 600 cc of air Ik mg 
injected On August 8, 600 cc of air w'as injected, on August 12, 800 cc , and 
on August 20, 400 cc Roentgen-rav examination on October 2 showed that 
the lung w r as completely collapsed On October 25, the patient was discharged 
Artificial pneumothorax was continued after the patient left the hospital 

On Feb 24, 1927, bronchoscopv w r as performed A small amount of pus was 
aspirated from the bronchus going to the low'cr lobe of the left lung There 
w'as no evidence of collapse of the bronchi 

The patient said that she raises about 1 ounce (30 cc ) of sputum a dae ^lu 
is in good physical condition The lung is still collapsed 

In 1903, Riva-Rocct 1 reported the successful result of pneumothorax 
therapy in two cases The first case was that of a hm aged 11 who 
had an extensive bronchiectasis of the right lung of tour tears’ dilu- 
tion The second case w'as that of a man, aged 28, who had an abscess 
of the upper lobe of the right lung of three months’ duration, while 
under observation, he developed a valvular pneumothorax which ntarlv 
proved fatal He was successfullv treated bv mtceting nitrogen into 
the pleural cavity, collapsing the lung 

In 190S, Brauer 2 reported four cases of bronchiectasis in which the 
patients had the disease mam vears three of whom improved ntn 
the treatment by pneumothorax' 

One case was that of a girl, aged 16 who had bronchial i-i- <>i 
both sides She had been ill three vears, and had fever md hemor- 
rhages In the course of twentv davs three insufflations were f < r- 
formed, which gave a definite but partial pneumothorax Then w >- 
a slight exudate Three weeks later thoracotomv was jxrriormal ,’i 
resection of a rib and loosening of v cvcrul strong adlit -vm- 1 1 1 

1 Riva-Rocci The Therapeutic Application ot \ru final Pi ua* - 
Gaz med ital , no 27 Ttilv 2 1903 p 261 

2 Brauer Die tlicrapeutische Bediutune dc- lunsiliclm J’i ’ 

Khn thcrap \\chn«chr fuh 1°08 no 2^ p 704 
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injections were followed by hemoptysis and discontinued, surreal 
drainage afforded idief, but was attended by a persistent sinus * 
he second patient de\ eloped empyema twenty-four days after col- 
lapse had been induced He died a month later after developing signs 
of pneumothorax on the untreated side ‘ ‘ J ° " 


1 ellc reported the case of a patient with an interlobar empyema, 

who was cured after five months’ treatment with artificial pneumo- 
thorax 


Bi four injections of air, Troisier and Gayet 70 completely cured a 
patient w ith postpneumonic interlobar empyema communicating with a 
bronchus The expectoration disappeared completely, and the temper- 
ature fell to normal after the second insufflation 

Perkins and Burrell 71 cited se\cn cases of abscess of the lung and 
six cases of bronchiectasis to show' the ialue of artificial pneumothorax 
in these conditions I hree patients with abscess w'ere completely cured 
after treatment was continued from fi\c to fomteen months Two 


cases were complicated In rupture into the pleural ca\ity, one four 
days and the other three months aflei the institution of treatment, 
how'cner, both patients made a complete recovery after drainage One 
patient showed unprotement m the general condition with a reduction 
of sputum, and complete reemen followed a thoracoplasty performed 
because of adhesions Ju the remaining case, the collapse w r as incom- 
plete because of adhesions, but the sputum w\as reduced from 7 to 2 
ounces ( from 207 to 59 2 cc ) Deatli followed surgical drainage 

Of the six patients wuth bronchiectasis, one is reported cured, two 
ha\c shown marked improvement and are still under treatment, two 
show'cd a temporal improtemcnt, but died following thoracoplasty per- 
formed because of adhesions, the condition of one patient with a 
bilateral case did not show' an} noteworthy change following successive 
collapses of the tw'o sides 

Harrell 72 treated an extremely ill patient by collapse during a period 
of thirteen weeks At the end of a year, she w'as afebrile and m good 
condition, except for slight cough and some persistent expectoration 
Harrell believed that in “all cases of pulmonary abscess, especially m 
extremely ill patients, pneumothorax should be given or tried before 
more radical procedui es ” 


69 Pelle, M A Pneumothorax therapeutique au cours d’une pleur£sie mter- 
lobaire, Bull et mem Soc med d hop de Pans 47 754, 1923 

70 Troisier and Gayet La cure de la pleuresie mterlobaire et des suppura- 
tions pulmonaires par le pneumothorax therapeutique, Bull et mem Soc. med d 

hop de Paris 47 867, 1923 r 

71 Perkins and Burrell Artificial Pneumothorax Its Application to Cases 
Other Than Those of Pulmonary Tuberculosis, Lancet 1 478 (March 10; YRS 

72 Harrell, C L Report of a Case of Pulmonary Abscess of Lower Lode 
Treated by Artificial Pneumothorax, Virginia M Monthly 49 585, 1923 
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In case 1 the condition was chiefly on one side and of sc\cral \ears 
duration Application of pneumothorax was not successful 

In the second case, the condition was cluefii on one -nde The 
patient had been ill for many years Pneumothorax was not successful 

In the third case, also, the condition was chief! \ on one side The 
duration of the illness w'as not given Only one insufflation was gnen 
and the patient did not return for fuither treatment The lesults were 
negative 

In the fourth case, both sides of a patient, aged IS, were a fleeted 
The duration of illness was not know'll Theie w-as alternating pneumo- 
thorax during two or three w f eeks Several months later three insuffla- 
tions u^ere given on the left side After tw-o and thiee-fouiths moot li- 
the left lung entirely collapsed and the rales disappeared but the spu.um 
remained unchanged One month after treatment, the lung was ru\- 
panded and rales were heard again This wens probably an ad\ anccd 
case Despite complete collapse of the lung the results were negatne 

In 1910, Forlanini * reported a case of abscess of the lung in a 
woman, aged 24, who w r as cured The abscess followed a cioupous 
pneumonia and u'as of six years’ duration The patient was under 
treatment for fifteen months in 1904 and 1905 and when the case was 
reported, she had been in excellent condition for four \eais hating a 
fully reexpanded lung 

Forlanini mentioned that he successfully treated one patient with 
bionclnectasis Later reports w'eic not gnen 

In 1910, Oscar Frank and eon Jagic'’ reported the c isc ot a 
patient, aged 28, with a double infection Internal treatment for more 
than one year was unsuccessful The patient was oanotic and dighth 
ely r spneic He had clubbed fingers Fi\c insufflations were gnen m 
one month, and a large but only partial pneumothorax ot the right Mde 
w r as obtained The condition improted considerable , flu dtspnc 1 dn- 
appeaied There was marked improteincnl in the clubbed tinge r- 
The rales practicallv disappeared and the entities dMincth dun isd 
in size The patient was still under ticatment when the report m tin 
case W'as published 

Summan Despite the short treatment with onlt parti d pnennio 
thorax, m this case of double infection which prohibit w i- not ot long 
standing decided improt erne nt was noted 1 he sub^eejnc nt hntor t u 
not known 

4 rorlaruni C Limp Ninety oi <m\ lor- Duration cci Mi lh F - •’ 
In Artificial Pneumothorax Gaz med ini March K>-17 1°10 n> hi 11 i* ' 1 

5 Frank and lapic teller P»k imiothoraxilu rapn In lr, ihG 
Wiin khn \\ cluischr 1010 no 21 j> 771 
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1919, with a diagnosis of postpneumoma and nontuberculons induration 
of the king with bronchiectasis On May 23, artificial pneumothorax 
was applied to the right side At the second insufflation, 500 cc could 
be gi\ cn Nineteen insufflations were given, the last on December 16 
Only partial pneumothorax was obtained The hemorrhages stopped 
Ihe sputum and cough decreased On December 31, there was a sud- 
den rise of temperature Rales appeared at the bases of both lungs, and 
after continued high temperature, the patient died on Jan 2, 1920 
Autopsy showed a bronchopneumomc area in the center of the lobe of 
the left lung, a slight amount of exudate was present m the cavities, 
but there was no evidence of tubercle bacilli 

The fifth case was that of a woman, aged 20 In June, 1920, pam 
developed in the right side of the chest, but there was no fever In 
August, she coughed up a tablespoonful of blood The sputum was foul 
On Nov, 10, 1920, she entered a sanatorium On December 2, 
pneumothorax was applied and continued until Oct 29, 1921, 
t\\ cnty-sc\ cn insufflations being given Only a partial pneumothorax 
was obtained Despite this there was an appaient, temporary improve- 
ment with a normal temperature after the eighth insufflation, and a 
decrease of sputum resulted The gcneial condition of the patient 
impro\cd Hemorrhage did not occur during the last six months of 
treatment 

By February, 1921, the rales had disappeared From that time on, 
the pneumothorax cavity gradually decreased in size, and less and less 
gas was used At the same time, the rales returned in the partially 
collapsed lung Rales also appeared at the base of the lung (left), and 
club fingers developed Treatment was interrupted The patient died 
at home in Nor ember, 1922 

In the last tAvo cases, the condition Avas more advanced than m 
those previously mentioned, only a partial pneumothorax could be 
obtained, because of the tight band of adhesions and the fact that the 
condition Avas a double one 

TeAvksbury 74 said that since 1917 he had seen fifteen patients avIio 
Avere treated medically, 25 per cent recovered, the condition became 
chronic in 5 per cent, and 40 per cent died Avithin a three year period 
Surgical methods give a high percentage of recoveries, but convalescence 
is sIoav Of thirty-five patients with acute abscess avIio Avere treated 
by pneumothorax, Tewskbury leported a prompt recovery m twenty- 
eight cases (SO per cent) In three cases, the abscess ruptured into 
the pleura, and drainage Avas instituted through the wall of the chest 
Complete cure resulted within a few months Four patients died 
Usually only six or seven treatments Avere necessary 

74 Tewksbury, W D Acute Pulmonary Abscess Following Tonsillectomy, 
Treated AVith Artificial Pneumothorax, Ann Clmn Med 4 347, 1925 
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In 1912, Komge r° reported two cases of bilateral chrome bronchiec- 
tasis in which the patients were treated b\ artificial pneumothorax 
After a relatively short time, the treatment did not gne sitisfaaon 
results In one case, however, the amount of sputum was reduced 
from 50 to 60 cc to from 10 to 30 cc , in the other trom 180 cc 
to 20 cc 

Wagner, m a communication to Professor Komger repoitcd two 
cases of bronchiectasis The first case was that of a woman need 21 
who had bronchiectasis of the lower lobe of the left lung tollowing 
pneumonia and abscess of the lung Artificial pneumothorax in three 
injections of 1 liter each w r as given in six w r eeks The sputum was 
reduced from 70 cc to 30 cc , the patient nnproeed daih and was abb 
to work Turn months after the application of artificial pnetimothor o 
the lung expanded to three fourths of its size 

In the second case, a girl aged 15, had bronchiectasis of the lower 
lobe of the left lung following pneumonia and emp\ema She raised 
100 cc of foul sputum a day Artificial pneumothorax in seeen dos(« 
of from 400 to 700 cc of nitrogen w r as gnen m less than three months 
A pleural effusion dee eloped Four months after the beginning «>i 
artificial pneumothorax and three weeks after that there was marked 
improeement Three months later, the sputum had disapjxnred 
entireh 

In 1912, Lowenhjelm 9 10 reported the ease of a woman aged 10 who 
had an abscess of the middle lobe of the right lung ol mx uais dura- 
tion, w'luch was caused be the aspiration ol a capsule oi rcsinol Hit 
patient raised from 350 to 500 cc of foul sputum a die d he sputum 
contained man) elastic fibers, on repeated examination tubercle builli 
evere not found She was gi\en an intensive treatment ot colloid d 
siher intrae enousle wdneh was followed In great impioecment ''be 
married and had a child In 1911, on account of a recurrence ot die 
old s\mptoms she was gnen treatment b\ artificial pneumotlior ix 

From Oct 11, 1911, to Xov 4, 1911, she reecned -eeai junction- 
of nitrogen- — 250, 500 400, 300 500 800 and -00 ee re-peetnih 
Good compression was obtained abo\e and below the ab-ce— • wlmb 
was adherent to the wall of the chest \dhe«ions prceented the coll m-c 
of the abscess which was the size of a closed fist '1 he expt et«>r ltmn 
diminished at first, hut after a short time continued as btiore Hie 
gradualh grew worse and despnea increased, with lo-s m strength md 
rise in temperature 

9 Komger Leber die Tecbnik und Indikation de= kun-ihcbui Pi* i > 
thorax Tberap }fonaf«li 26 S51 1912 

10 Lowenhjelm Carl Ett fall af kaeernbildnmg i hingan cite’- lu uxr i 
bclnndladt nied pneumotliorax artificnln Hbgiea 74 9 92 1912 
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1 letter and MacCready 81 mentioned five cases in which the patients 
were treated by artificial pncumothoi ax after exploratory thoracotomy 
i wo patients wcie well foi ftom one to ten or more years , the other three 
could not be traced, but they had recovered at the time treatment was 
discontinued 

According to Whillcmoie, 82 fiom 10 to 30 pei cent of the patients 
ma> be expected to be cured by expectant treatment Artificial pneu- 
mothorax may cure a small number, it should be used only in those 
cases in which the lung and costal pleuia are not adherent It is an 
excellent means of determining whether or not adhesions are present 
Bronchoscopv may cure a limited numbci of patients if treatment is 
established eaily Siugic.il measuics olfer an excellent chance for cure 
m those cases in which othei methods have failed or are unsuitable In 
eighty-six of the author’s cases, 10 per cent of the patients recovered 
with expectant treatment In fifty-two cases in which surgical measures 
were used, the mortality was 15 pei cent 

In 1924, Mcycr-Borneckc H 1 reported eleven cases in which artificial 
pneumothorax was used Three of the patients died, one was dis- 
charged unrelieved, one improved and six were cured Two of the 
three patients died who had cases that were not suitable for the employ- 
ment of pneumothorax, as the process was gangrenous In the second 
case, pncumothoi ax was not applied until the day before death Of 
the six patients who were cured, four had gangrene, one an abscess of 
the lung, and the other had a putrid abscess 

In 1925, Winner H ' 1 reported five cases In the first case, the patient 
had an abscess of the lower lobe of the left lung following tonsillectomy 
There was slight impiovement following postural treatment, but as the 
temperature was intermittent, pneumothorax was started, twelve instal- 
lations of gas being given The patient recovered 

In the second case, an abscess developed in the lower lobe of the 
light lung following appendectomy The patient had chills and fever 
From three to four cups of foul sputum were expectorated daily for 
one month Pneumothorax treatment was given for seven weeks, the 
patient leceived in all 6,500 cc of gas, and lecovered 

In the third case, the patient had an abscess in the middle lobe of 
the right lung following influenza He raised a laige amount of foul 

81 Hcuer and MacCready Lung Abscess, Arch Surg 6 337 (Jan ) 1923 

82 Whittcmore, W Etiology and Treatment of Nontuberculous Abscess, 
Surg Gynec Obst 38 461, 1924 

83 Meyer-Born ecke Ueber die Behandlung von Lungengangran und Lungen- 
abszes, nut besonderer Berucksichtigung der Pneumothoraxtherapic, Mitt a d 
Grcnrgeb d Med u Chir 37 65, 1923 

84 Winner, PS A Study of Twenty-Two Cases of Lung Abscess, Illinois 

M J 47 267, 1925 
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flations was not published, because he was still under treatment at the 
time the article was published The lung collapsed to the s, 7e ot a 
small hand, with a few' bands of adhesions on the front <ude of the 
thorax 

The patient w r as able to do full time work and was almost eutireh 
free from symptoms If there was too long an intenal between the 
insufflations, the sputum and cough returned 

Summary In a double postpneumonic process with tree pluiril 
space, an almost complete pneumothorax was produced m the more 
imolved lung, and as long as insufflations were repeated lrequcnth 
enough, the sputum w r as kept in abetance with good cftcct ‘■mb-equent 
results were not known 

In 1912, Brauns 12 leported three cases of bronchiectasis The fu t 
occurred m a woman, aged 27, with the process on one side 1ud < 
insufflations w f ere gnen The patient was cured, although no later 
reports w r ere gi\en 

The second case w r as that of a man, aged 41, with a one -sided 
process Seventeen insufflations w r erc gnen The patient was cured 
Later examinations were not made 

The third case w'as that of a man, aged 40 There were e hinges 
in both lungs He improved after seventeen insufflations an d was s[,ll 
being treated at the tunc the article was published 

In 1913, Penzoldt 12 reported that m one case improvement did not 
appear until long after pneumothorax The patient then grew vnrw 
owing to a pleural infection After immediate thoraentonn wa- per 
formed and extensile treatment of the pleura was gnen complete cun 
resulted A later report was not gnen 

Pekanoucs 14 ga\e a brief abstract of one case in which mile pirtnl 
pneumothorax was obtained, owing to pleural adhesion- but P mpor m 
improvement was noted in the hemorrhages as will as m tin tem- 
perature 

In 1913, King and Mills 1 -' reported unsueces«iul tn I'nmt <>i i 
man with an abscess of the lung and infection ol the sphenoid tl - nu-c- 
After three injections of nitrogen 500 600 and 000 cc rt-i ctn*i 
the treatment was discontinued Improvement w i- not m >d r 
the patient died two weeks after discharge irom lhe fv-pi. ! 

In 1913, l7,ar ,r reported the case of a man aged 
abscess of the upper lobe of the right lung who wa- r i-i. „ A < < 

12 Brauns, H Zt'clir i Tubcrl IS -B> 3 r dl P'12 

13 Penzoldt \ erhandl d K'on? i inn M<d Y>\' v 

14 Pekanoeics ? Budape^ti nr i P'32 i " 1 ' 

t d pe« Tuberk Por-cli Pd2-l f 'll p 4> '' ‘ 

15 King and MilK \m T M c c l'H i< i7- I " 1 

10 Izar G Un caso di a«cc o polrr- "a 

pin mnoioract irtificmlc Pi liclimo 1 20 44 (J Pd 



278 


ARCHIVES OF SURGERY 


cold which was followed by cough He expectorated mucopurulent 
sputum which became purulent and gradually increased m amount, 
until he was spitting about a sputum box full a day This persisted for 
some time, and gradually the condition improved, but each time he 
developed a cold or an infection of the upper respiratory tract, it would be 
followed by expectoration of quantities of sputum which at times had 
a foul odor About a year before this article was written, he had a 
severe pleuritic pain m the right side of the chest During these years 
of frequent invalidism, he gradually lost weight The sputum was 
examined many times, but did not show any tubercle bacilli On 
admission, there was a dense homogeneous shadow at the base of the 
right lung, and the physical signs showed consolidation with cavity 
formation 

TIis fingers were markedly clubbed, and there was a strong odor to 
his sputum on admission to the hospital , he did not have fever 

About a month after admission, a bronchoscope was passed down 
into this cavity, the pus e\ acuated and iodized oil 40 per cent inserted 
Pneumothorax or artificial collapse of the lung was begun on 
Nov 23, 1926 Within six weeks after the collapse was started, he 
became free from s} mptoins and has remained free for four and one- 
half months, the time of the last report 

Since admission, lie had gamed in weight from 110 to 144 pounds 

(49 9 to 65 3 Kg ) 
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abscess was caused by the inhalation ot a small bone t\\cnt\ month- 
previously She raised from 750 to S00 cc of toul sputum daih Hu 
was treated for nine months, and following the last injection ot 
1,080 cc of nitrogen, she had a severe coughing spell, during which 
she expelled a small piece of bone Se\en months after the last injec- 
tion, the patient was in excellent health, she had onl\ a slight C ough 
and raised only 1 ounce (30 cc ) of sputum daily 

In 1914, Nugel 22 reported the case of a touth, aged 17, who had 
been ill a long time The left half of the chest was narrower than the 
right Nine insufflations w r ere given in tw r o and one-hall months and 
there w r as complete pneumothorax Less than four months after the 
treatment was begun, the patient’s general condition was good tin r< 
■was little sputum and it was not foul The patient was relalnch < m< 1 
Later results w'ere not gnen 

Summary This was an old, principally one-sided pioccss without 
marked physical signs or adhesions Complete pneumothorax qtuckh 
brought about a cure, but the sputum did not disappear entireh 

In 1914, Jacobaeus 23 reported a case of a man, aged 34 who had 
been coughing at times for the past fourteen rears During tin Jo-t 
four years, there had often been blood in the sputum \ttcmpts it 
pneumothorax were ineffectual, and for nine months, insufflations wire 
given antenorh and a diffuse pneumothorax dertlojied o\cr tin upper 
lobe The patient had difficult} in expectorating n large mmuut <>i 
sputum Septic srmptoms appeared and the patient died 

Summar} This was a one-sided advanced ease of double wmdin 
of long standing Partial pneumothorax brought about collapse ot on< 
health} lobe and sepsis 

Leuret and Aubert 24 reported three cases m which treatment w t- 
successful The first case was that of a man who had an ih-u s- ot 
the middle lobe of the right lung of two rear*- duration He iai»<d 

large quantities of sputum and had had a screrc hemorrh igt 1 la 

second case was that of a ho\ with an abscess of the. middle l<>bi e n 
municating with a bronchus who also had had a '•mn lem<n i 

22 Nupel Zur Kasuistik dcs kun-thclun Pnuinuuhn-a' til n ’ ' 
keilosc und Broncincctasicn Inane disc Una 1**14 

23 Jacobaeus, H C Nord rued \rk 1914, no- 1-4 1 4 

24 Leuret and Hubert In ca- dab-cc- du pounmn ou <k In ot' , 

dans les bronclics pucri par le pneumothorax arnnutl <«i- It' '' > 

Bordeaux, Tune, 1914, no 26, p 404 ^Lcond ob'rr\ati<n <U , , 

pulmonaire a\ec heinoptasics prau.s traitc c et ptKrn I***" '< ; 

artificiel, ibid , Tune 1914 no 26 p 40s In u d ah u d , 

1 intcriobe e\acuc dans Us hronclus puiri p r U p t* , ' - - <• 1 

nud do Paris S6 71 1015 
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off drainage already partially established, resulting in an exacerbation rather than 
a relief of symptoms Tins has been our experience m some cases and has been 
reported also hr others We also feel that the expulsive action of the cough, 
which is, after all, the one most important factor in lung drainage, may be 
hampered in a lung partially immobilized by a pneumothorax 

Our most serious objection, however, is the very real danger that the pleura 
ma\ he ruptured w hen this method is employed in abscesses, with a resulting acute 
septic empjema necessitating immediate operation and under circumstances which 
render the danger to life exceedingly great We have had a few such experiences 
and reports of similar cases occur rather frequently in the literature 

Upon the whole, therefore, we believe that this procedure carries with it too 
great a risk to warrant its employment as a routine procedure in the treatment of 
lung abscess at the same time realizing that with a fortunate combination of 
circumstances, especially in lesions situated near the hilum, brilliant results, as in 
one of our own cases, mai he obtained bv its use 

We have consequently employed artificial pneumothorax in only ten cases out 
of one hundred which wc recently gathered together for study and in one of 
these prompt rccoxcrj ensued In the others it seemed to have little or no effect 

Whittemorc 1 has expressed himself repeatedly on this subject, and 
m his latest publication he said that artificial pneumothorax will cure 
a limited number of patients, especially if it is instituted early Little 
can be accomplished if this is not undertaken until the lung and the 
costal pleura are adherent, therefore a collapse of the lung must be 
brought about early, before this takes place In certain instances in 
which there are firm adhesions, a partial collapse of the lung may be of 
temporary benefit This procedure. In diminishing the distressing 
cough and the foul odor of the sputum, so that the patient obtains rest 
and nourishment, may improve the condition of the patient so that 
operation may he periormed A careful search of the literature has 
failed to leveal any considerable number of patients cured by this 
method Once m a lifetime there is a "freak” case in which the patient 
has been cured by one injection of air We have had one such case 
The danger of tearing an adhesion, and thereby opening an abscess 
situated in the periphery of the lung and producing an empyema, should 
be remembered 

Tewksbury 4 is the most enthusiastic advocate of this method of 
treatment In several articles he reported a high percentage of cures 
Lockwood c said that artificial pneumothorax should be tried for 
the small encapsulated abscess not connected with a bronchus, and 
perhaps for the ordinary long-standing, well localized abscess 

3 Whittemore, Wyman Boston M & S J 192 664 (April) 1925 

4 TeW'ksbury, W D Pulmonary Abscess, J A M A 68 770 (March 10) 
1917, Pneumothorax in Nontuberculous Lung Abscess, ibtd 70 293 (Feb ) 

1918 5 Lockwood, A L Lung Abscess, Arch Surg 6 314 (Jan) 1923 
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Matson also reported successful treatment m a ca*e ot p s-tpneti- 
monic empyema in which he aspirated the pus and injected nitrogen to 
maintain the lung in a state of collapse 

In two cases of bronchiectasis, collapse was nut po-diU owing to 
extensile adhesions A case of abscess of the lung m i dt.ihcta per-on 
and a case of gangrene of the lung is reported m which lasting benefit 
was not obtained from collapse therapy 

In 1914, Balboni 20 reported a case of alauss of the uppci lobe 
of the right lung and a case of bronchiectasis ot the left lung m which 
the patients w r ere successfully treated b\ artificial pneumothorax llu\ 
cvere well and free from symptoms one and two \ears respectiuh 
after suspension of treatment 

Balbom also reported the case of a man, aged aO with an ah- 
of the knver lobe of the left lung, in which treatment b\ artificial pi < 
mothorax was attempted because the condition of the patient did in i 
permit a surgical operation Only a partial pneumothorax was possible 
as the low'er lobe was adherent, and treatment had to lie disionlmmd 
There w r as some symptomatic relief, because further injections caused 
cardiac distress, severe dyspnea and coughing, treatment w is abandoned 
In the case of diffuse bionchiectasis of the right lung with a Icsmi 
involvement of the low’er lobe of the left lung sunptomatu icluf was 
obtained Ten months after the suspension of the pneumothor ix the 
lower lobe of the right lung was drained surginlh In Dr W\mm 
Whittemore These are cases 21, 22 a? and s9 of the xrm 

In 1914, Zink 30 reported among his 110 cases tin following c i-e 
of bronchiectasis \ hoe, aged 9, had been ill lor ilircc \c irs with i 
bronchiectasis m the lower lobe of the left lung and hid i u-cd i hrg< 
quantity of sputum which did not show tubercle bacilli lit wa- tre etc 1 
from April 1912, to Februare 19H, during which period his guard 
condition was good the sputum diminished m qiuntite hut rc mimed 
fetid Despite the youthful age of the patient /ink hit tint it 
questionable whether a cure could he effected In pneumothor ix 

In 1915, Wagner" 1 reported the ea-e ot t mm iged 2i uh» ‘ •' 
bronchiectasis of the lower lobe of the leit lung tollov ug p tun i 
Three insufflations were gi\en m the eour-e ot -i\ week- li>r< 
marked improcement, the patient being able to elo lull time v • *r 1 1 1 

months aftei pneumothorax was applied the 1 lung h <1 -treteli t ’ >• 
three tourths of its \ohimc Nothing w is known ot ih< bur r< > 

29 Balbom G M Tori minis \rtilunf Pmimiu'h i- o - \ s< i< 

Parts Boston M & S I 171 697 < \<n -I l'M4 171 < b< - 2- - 

discussion on ab-cc-s oi tbc limp md bn ncfmctasi- T 1- 'ii - r '22 
619 1914 

SO kink 110 Talk \on kunstlichcm I’mi'iiin 'or o t: ’d d i 1 ' 
BcobaclmniRtn Bear 7 klm d Tnfurf 28 1" P'34 
S] \\ aciwr Di-- Prlanp 19] s 
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i°t i, "hc a cvaL“,o b T ! 7, t- a -*• 

bc/orc, and „ was po ss ,b,c tl 1 , " ST 

"M » suspicion of a pleuritic effusion " a<W,,,on ' ,here 

The child continued lo fad, however, and more radical measures were coo 

ciXo rrrs 

itr.ar-z/s, 'zzstx: “ 



Fig 1 — Suppurative involvement of lower right lobe extending to level of 
sixth rib 

operation was advised and carried out the same day Under local anesthesia, 
about two inches (5 cm ) of the ninth rib was resected in the posterior axillary 
line. Repeated punctures through the rib bed were negative. Air rushed into 
the pleural cavity through these punctures, and the attempt to strike pus was 
abandoned A small safety-pin was placed against the parietal pleura at the 
site of the original puncture, to be used as a future guide, and iodoform gauze 
was then packed into the wound to favor pleural adhesions, the intention being to 
institute drainage at a later operation With the exception of marked cyanosis, 
the child stood the operation well and did not show unusual signs of shock or 
dyspnea A roentgenogram was taken at once that showed partial collapse of the 
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In 1916, Epifano 50 reported the case of a man aired 57 v ith 
abscess of the lower lobe of the left lung communicatin': with a 
bronchus He was treated for four months and reemered 

In 1916, Antonucci 37 reported the case of a woman aired 50 with 
an abscess of the middle lobe of the right lung communicating with a 
bronchus The patient w^as treated for four month*. Good tolhpM 
w r as obtained in spite of an adhesion of the upper lobe The patient 
was w'ell several months after complete ree\pauMou ot the lung 

Antonucci also made note of a case of pulmonan gangrene tollow- 
mg an acute condition resulting from a perforated appendix In tlu- 
case artificial pneumothorax acted unfatorabh because the collapse 
obtained interfered with the emptying of the abscess ea\it\ 

Greer 3S reported a case of a boy, aged 5 who had an acute into 
lobar empyema which w r as draining through a bronchus Three mjee 
tions of nitrogen w r ere given from Mai to June The pus entireh 
disappeared, and four months later, the lung reexpnndcd 1 In child 
w r as reported in perfect health 

In 1917, Tew'ksbury 30 reported two cases of abscess ot the lung 
m wdnch the patients were treated by artificial pneumotlioiax m KdS 
he reported ten cases and in 1919, he ga\c a final report ot loinltcn 
cases, in eleven of which reco\er\ was rejxirted one and two u n* 
after the suspension of treatment He concluded 1>\ snmg tint aiti- 
ficial pneumothorax used early is the most ration d mil Mtut-stii' 
treatment for abscess of the lung 

Klmkert 40 reported a ease of chronic absetsv of the lung ot s)\ 
months’ duration, wuth fe\er, loss of weight and ton! sputum Mu 
patient w r as given thirteen injections during three months 1 hi ct 
months after the last injection, he was reported will 

In 1918, ‘‘Minons and Swez\s 41 reported a ease ot mite pulmon n \ 
abscess in a woman aged 22, due to secondare iimsion ot i ihrotm dh 

36 Fpifano G Ln casco di ganprena jKiImnnari gu irm u 1 gu 1 i t i 
artificialc, \nn di clin med 7 23, 1916 

37 Antonucci, C Ln caso di pangrun polnioinrt acuta c rio trill i ‘W 1 
con ll pntumoloraci artificialc alia rorlannn Rn osp C 74" l l dt. 

38 Grctr A F Interlobar Fnipitina Treated b\ \rtiiiiiil Pin i < ’’ ' r H 
f A M A 6G 1019 ( \pril 1) 1916 

39 Tcwksbnn \\ D \cuti Puliiiomn W^ti*" Tn iinl t’!i r m 1 

Pneumothorax Two Cast-. I \ M \ GS 770 (March 1** > F'L 1 r> oi • * 
ol \ontubcrculous Lung \bvct** with Pmunuitlmrax Ktp<^t << l<’ < t 

,1ml 70 293 (Feb 2) 1918 \cute Pulnuman \Kti- Ktp rt -a I ■ ’ 
Casts Treated with \rtilicial Pneumothorax New ^ <>n M I 110 '■•4 ‘ ! J P 

40 Klmkert Pneumothorax tn dorMkwibehandtliuic bj pi oil I 
ce "-tn Ycdi) Tid*cbr \ Genet sk 3 67 PU8 

41 Simons and Swt7\s \n \cuit Puhmtnan u» Ta t'o' ” ' 
rmiuuothora\ Ain Rt\ Tubtrc 2 2 1918 
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formed to pro' c tins, and iodized oil 40 per cent was injected mto the lower lnh P 
uiti the result shown in figure 4 A contracted little lobe with dilated bronchi' 
"as outlined This lobe has remained ,n the same state and has not given rise to 
s\ niptoms The other lobes completely fill the chest, as shown in figure 5 wh.ch 
"as taken eight months after operation The patient has remained well ’ 


COMMENT 

What docs such a case leach? Is it simply one of the freak cases 
of which Whittemore speaks, or does it point the way to better under- 
standing and ti eatment in certain wadi selected cases? We were dealing 



Fig 3 — Pneumothorax on the right side and partial collapse of all lobes 
one w'cch after operation 

with a pus-soaked lung with a good bronchial outlet, no other method 
of treatment would have been as effective As a matter of fact, other 
methods had been tried and had failed In other nonrigid parts of the 
body the soft parts can fall together and help obliterate the suppurative 
focus, but this is not possible m the ligid chest The lung is kept 
expanded by the negative pressure without, and coughing alone has to 
be relied on to expel the pus We know that this is not always sufficient, 
and for this reason postural drainage has been devised and bronchoscopy 
has been employed to draw out pus that otherwise would be retained 
If by the induction of pneumothorax one can add one more factor 
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course of four months There was total collapse and tin -puttim 
disappeared Examination two months later showed that tin him: wa- 
almost entirely reexpanded Ten months after cea-mg treatment iht 
patient was able to do full time work 

Summary This was a one-sided, rclatueh fre-li po-tpm umnmc 
process without severe local symptoms 

The second case w f as that of a man, aged 4} who had been ill t<>r 
tw r o and one-half y^ears He had had foul sputum for nine month- 
Ten insufflations w f ere gnen in the course of Ine months, almo-t entire 
collapse of the lung resulted Eight months later the ie\tr had disap- 
peared and the patient felt well 

Summary This was a relatnely fresh one-sided moderate h 
severe process Almost complete collapse brought about cure without 
disappearance of the sputum 

The third case w r as that of a man, aged 39, who had had pncumoui i 
of the lower lobe of the left lung four \ cars preuoush The -putum 
had gradually increased Pneumothorax was maintained for tour 
months and complete collapse of the lung resulted 

Summary This w f as a inodcratch advanced, one-sided po-t- 
pneumonic process, and treatment caused little impro\ uncut 

The fourth case was that of a woman, aged 27. who tight \t >r- 
preuoush , had had pleural pneumonia in the loutr lobt of tin right 
lung, with cough, sputum and at times a rue in umperatun '-In bid 
had a hemorrhage a \ear and a half preuoush Compbtt puu- 
mothorax evas obtained alter this piote-s had bun nnmt une<l tor -i\ 
months 

Summary This was an old onesided process v it!) modtnnh 
severe clinical svmptoms Became ot the long duration ut tl i dim -- 
and the fixed bronchial wall onh flight impro\unuu w i- obttintd 
The fifth case was that of a man aged i2 who n <« \t >r- b> ’<>'< 
pneumothorax was begun had had pmumonn 1 hru month' 1 m r 
hemorrhage occurred and the amount ot -puttim inert ut <1 1 i ■' i 

insufflations were gnen m the eour-e ot thru uni <>nt li b t 1 ’h 
Complete pneumothorax resulted and the -putuin di- 'pp i< ' i> 
months later the patient felt well and did not Irm nu*- 

Summan '1 he patient had a rehliuh irtdi < i 1 < ' * 

ateh se\ere proee — Complete coll ip-e oi tla In g ot * ' r 

short time of treatment re-ulted m complete curt 

In a sixth ca-e onh -mall ptrtn! pnuim<* , i T ’ 

because ot strong and ditlu-e idlu-ion- la ’in ' ’ 
and the re-ults were mg mu 

In another ca-e mam uti-ucu--ul m* nij - * "< * ’ 

tin pleural -pace could not b tunin’ 1 be 1 r > 
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The two important factors necessary for the success of this method 
of treatment seem to be a free bronchial outlet and a nonadherent lung 
This means early cases Another important point is that the operation 
should be performed under local anesthesia in order to allow the 
patient to expectorate during the operation , the likelihood of pus flow- 
ing over into other bronchi is thus diminished, and there is no more 
danger than during ordinary postural drainage 

Treatment by collapse of the lung has a practical counterpart in 
mail) of the cases of abscess of the lung which perforate spontaneously 



Fig 5 — Final result eight months after operation The collapsed lower 
lobe seen close to mediastinum does not give rise to symptoms Other lobes 
completely fill the thorax 

into the pleura and form an empyema As is well known, simple 
drainage of the empyema will usually result in a cure of the under- 
lying abscess of the lung The curative mechanism in these cases con- 
sists of two factors first, the drainage of the abscess, second, the 
resulting collapse of the affected lobe or portion of a lobe It is even 
probable that actual compression of the lung may result from the 
combination of air and pus After drainage of the empyema, the 
adhesions of the lung to the wall of the chest will help further in 
the obliteration by drawing the ribs inward In this connection it may be 
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lung There was much sputum and \omitmg Partial pneumothorax 
was obtained Treatment was continued, the sputum decreased di"htl\, 
but increased when the treatment was interrupted 

The tenth case w r as that of a voting girl in whom pneumothorax 
was maintained for three jears on account of bronchiectasis ot the 
lower lobe of the right lung The patient became able to work lull 
time The foul sputum disappeared Treatment was discontinued 
but after a few' wrecks, all the sjmptoms reappeared Pneumothorax 
was again instituted, and the patient was well 
Goldberg and Bresenthal 47 reported three cases 
The first case w r as that of a man, aged 21 who lnd an abscess 
of the middle lobe of the right lung and who was treated lor m\ and 
one-half w'eeks Three injections of 1,000 cc each were gnen 

The third case w r as that of a woman, aged 30, who had an ah-eess m 
the upper lobe of the left lung with the cavita haMiig a fluid hnl 
she received tw r o injections of 700 and 400 cc m three da\s 

The third case w r as that of a man aged 49 who had an absciss 
in the upper lobe of the right lung the cavitv having a fluid lc \ c 1 
seven injections were gnen All these patients were reported will 
Martin and Caldwell 48 reported a case of a woman agid 27 , \ ho 
developed an abscess of the upper lobe of the right lung inflowing ilu 
extraction of teeth She was gnen a tew treatments md rtpomd 
cured Details of the treatment were not gnen 

In 1920, Landolt reported a case of a man agid 22 who hid 1 id 
pneumonia at 5 )ears of age I'or the last four \< n- In bid hid i 
cough and had expectorated considerable sputum I'm mu md ■ n 
half vears he had lost weight and had night s\<< Us Pm uni' tl < i t 
therapv was gnen, the duration is not known Pirtnl pm 'iiikI w n 
resulted There was marked improvement mr at It nt i lev im> ith 
Wessler n mentioned two ernes m which irtiiui 1 j i> i i d 
was performed, not onl\ was there an extension m ilu di » i > ’ ’ 
both patients died shorth after the Iasi m-iitil it n m IM uP < • t ,r t * 
ment or of the roentgen-iuv examination wiri not gmi ! ! < « 
eluded that the procedure was without \ due md nugi ! i 1 
harmful \ detailed limtorv of die case w is hi lire 1 (1 "* > 
death was not gnen 

47 Goldbcrp B and Bri smilnl M 1 !’■ Bn or i V 
b\ Artificial Pnuimotborax \ Rigort oi Tioi < 
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4^ Martin C V and Caldwell D M i u 
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RELATION OF BRONCHOPULMONARY SUPPURATION 

TO EMPYEMA* 

ABRAHAM 0 WILENSKY, MD 

NFW \ ORK 

1 he term bronchopulmonary suppuration is a broad one and is pur- 
poseh empkned to indicate suppuration within the bronchi and pul- 
monnn paienchvma There are three chief varieties of this general 
lesion (1) the suppuration which follows the breaking down of an 
ouhnan pneumonic piocess, (2) suppuratne metastatic lesions during 
the course of a general infection, and (3) suppuration which originates 
within the hionclnal lice (a) as a surface infection of the bronchial 
mucosa, (b) as retention suppuration due to obstruction by a foreign 
hod}, a tumor or a stricture or (r) as combinations of retention and 
infection Cases of tubei culosis or actinomycosis are not included 
During the past fi\e years, eight} -eight patients with empyema were 
treated in the seivicc at Mount Smai Hospital Approximately 25 per 
cent of these cases were complicated by some form of bronchopulmonary 
suppmation In practical!} all, the clinical course seemed to indicate that 
the emjncma was secondary to {he intrapulinonary lesion Several of 
the cases occurred during a general infection, and it seems equally pos- 
sible that the empyema and the pulmonary abscess were independent 
lesions Most of the other cases followed pneumonia Most of these 
undoubtedly belong in that large group of parapneumonic or meta- 
pneumomc empyemas which, according to the suggestion first made 
In Rosenbach, result from the perfoiation into the pleural cavity of 
superficial foci of liquefaction in an area of pneumonic consolidation 
Dui mg the World War, the surgeons m the army were able to demon- 
strate cases in which the sequence was present I have seen this condi- 
tion ni} self a number of times on the operating table and also m 
postmortem specimens Cases of this kind undoubtedly form a much 
larger group than one would suppose 

In clinical practice the forms of bionchopulmonary suppuration 
which originate within the bronchial tree are most commonly associated 
with obstruction by either a foreign body or a tumor For reasons which 
will be described presently, I have never seen an empyema complicate 
this form of bronchopulmonary suppuration Nevertheless, secondary 
changes occur in the structure of the bronchial tree, and bronchiectatic 
dilatation was found in two of the cases of this series at postmortem 
examination 


* From the Mount Sinai Hospital 
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with four injections of nitrogen within twehe <h\- wuh mirlul 
improvement in all the stmploms dhe patient recoeered 

Glemlcmng 1 mentioned treatment In pneumothorax ui i.,u pitunt 
with abscess of the lung hut he did not state the result- In a o-e «*t 
bronchiectasis this treatment was used impnnuinnt hut tint complete 
cure, resulted 

Johnston ' ,r reported the cure of a patient with an ih-ce-s <»t tin lowe t 
lobe of the left lung following artificial pneumothorax, the th-ees- w 
due to aspiration of a piece of hone following ojjeratmn on the antrum 

In 1914, Cantani and \rena ’* reported a case ot nhsce-s ot the 
low r er lobe of the left lung in a man, aged Is He was treated mku-s- 
fullv for three months he dee eloped a pleural eftUMon wlmh w i- 
aspirated and replaced In nitrogen '1 he patient was tree from p>> 
monarv sjmptoms six months biter 

Rondano ^ reported a case of a man with an nbsee-s of the middle 
lobe of the right lung eommunie.iting with a bronchus lie w is t re ited 
for three months In artificial pneumothorax, complete mil pm w i- 
maintained, and eight months later the pitient was m good gentrd la dth 
and free from s\ mptoms 

Dcnechau 11 rc|K)rted two eases ol pulmoii ir\ gitiereiu in which tin 
patients were successful]) treated with arlifiml jineiimothoi ix md nnti- 
gangrenous serum 1 he antigangreiious seium e urnd impnot m> * t - 
of odor and diminution of sputum 'soon the ution ot tin -e rum dimin 
ished and complete rcco\er\ took place onh when pmuniotli- p \ - 
jicrformed 

Dencclnu and others reported two other e tses m which tin ] ittc u 
were treated the same wa\ with excellent le-uh- 

aa (.kndemnp L The l -i m Nruticnl Pm titin.M u i 1 

Hemothorax bronchiectasis mil m \d\ aim el Pulliam tre h '• c ’ 

west I M X. S 29 17 1021 

aft lohiiston L H \rtitiei il Piummalor \ in In' i 
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(\m ) 1921 
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occasions A patient would be operated on for empyema which appar- 
ently did not have any bronchopulmonary communication As the 
patient was subsequently watched, one noted that the primary pneumonia 
was being overcome Then the presence of the bronchopulmonary 
communication would be discovered, frequently through the “gassing” 
of the patient during an irrigation of the empyema cavity with a surgical 
solution of chlorinated soda, when previous irrigations had not caused 
discomfort Undoubtedly, the complete resorption of the pulmonic 
exudate had much to do with the “opening up” of the bronchopulmonary 
fistula 

In this scries of cases of empjema, the pulmonary suppurations 
occurred in the form of soft abscesses, and they were frequently multiple 
1 his seems to hare an important relation to the subsequent formation of 
bronchopulmonary fistulas In this variety there is a comparatively acute 
abscess formation, with soft, nondemarcating walls, it is commonly 
accompanied b) few if any ph} steal signs and roentgenologic evidence, 
and is apt to cause acute perforations between the nonadherent visceral 
and parietal pleurae The outstanding histologic fact is that these 
abscesses do not ha\e a surrounding area of induration Many of these 
cases of empjema take the clinical form of a hyperacute pyopneu- 
mothorax . some form of bronchopulmonary fistula usually develops 

In this scries, there was onlv one case m which an abscess existed 
which resembled the bard indurated form so commonly seen after a 
■variety of other causes as, for example, after tonsillectomy It appears 
that the character of the pathologic process m this form of abscess is not 
conducive to a comparative!} sudden infection of the pleura which would 
produce a pleural effusion and empyema, and the large amount of 
indurated infiltration around the abscess cavity does not permit an> 
sudden rupture into the pleural space Anatomically, the lesion consists 
of a central cavity containing foul-smelling, brownish-red grumous pus 
in which a multitude of aerobic and, especially, anaerobic organisms 
flourish, a limiting granulation membrane of firm consistence, and a 
wide surrounding area of induration merging into pulmonary tissue m 
which fibrosis, secondary bronchiectatic dilatation and atrophy predomi- 
nate The lesion may be single or multiple, and an advanced grade of 
suppurative bronchitis is associated with it An adhesive pleuritis is 
almost the rule and is usually limited to the area of lung involved The 
process begins with obstruction of the bronchus and secondary infection 
Of necessity, from the beginning a communication is present with one 
or more fairly large sized bronchi , more or less free drainage of the 
abscess into the bronchial tree is constantly present from the inception of 
the pathologic process 

This form of pulmonary suppuration practically never perforates into 
the pleural cavity The pathologic process rarely enlarges progressively 
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purlin e process m the midst of the lung tissue In the cases of empyema 
and abscess of the lung, the communication is frequently multiple, it is 
usually direct and extends almost always into one or more fair-sized 
bronchi of the second or thud older, the usually profuse and foul 
sputum, piesent before operation, resembles m all particulars the pus of 
the abscess and of the empyema, but it immediately disappears following 
the adequate diamngc of the empyema and of the pulmonary focus and 
reappeal s ducctlj aftei interference with the drainage Healing is 
tedious and piolongcd, and often the bronchial fistula is an almost insur- 
mountable obstacle to the closure of the sinus of the wall of the chest 
until, and perhaps e\cn after, a radical operation is performed In the 
cases of metapneumonic empyema, a communication with the larger 
bioncln is not demonstiable The demonstiable fistulas are short and 
narrow and communicate with the pulmonary parenchyma and with the 
smallest or teimmal bionchi '1 lie amount of infiltration around the 
sinus tiact is at a minimum, and the tissues are soft and pliable and have 
a tcndenc} to fall together , facilities for healing are most favorable in 
these cases As a mlc, these communications heal spontaneously and 
close qmckh , and the) rarch cause am extraordinary prolongation of the 
cicatt i/alion of the wound Characteristically, the amount and physical 
appearances of the sputum arc independent of the contents of the 
cmpjcm.i ca\it\ , it docs not resemble the discharges from the w'ound, 
and depends for its production on an associated bronchitis or on the 
liquefaction of the pneumonic exudate which antedated the empyema 
In the cases of metapneumonic empyema in tins series, a marked 
impro\cmcnt has been demonstrated in the results of treatment as 
compared with the results I published m 1915 The mortality rate in 
general hospitals, including all kinds of cases, has fallen from 28 per cent 
to approximately 10 per cent In this senes of eighty-eight cases of 
empyema, the wounds of all but three of the patients who recovered 
healed completely after the primary operation and remained healed 
With few exceptions the postoperative convalescence w'as uneventful 
The great care which w r as taken in dressing the operative wounds and 
m the general treatment of the patient w r as thought to be responsible for 
the good results All of the three patients in whom secondary operations 
were necessary recovered, and the wounds eventually healed 

Experiences at the Mount Sinai Hospital have led us to the belief 
that in cases of empyema associated with some form of broncho- 
pulmonary suppuration healing eventually takes place in a large pro- 
portion of the patients who do not succumb to the effects of the primary 
illness or to some complication Naturally, the mortality of these two 
factors is large Healing will occur even when a bronchopulmonary 
fistula is present, if there are no other factors to interfere with the 
healing Failure to heal depends on two all powerful causes (1) the 
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Tillman"’ reported a number of cases 1 In m~t v a- tin. , 
)Oung man with a unilateral moderated) se\trc bromluect jm- vl << ,\ t- 
treated for more than si\ \cars with artificial pm um-'dvi.iN 11 
slighth purulent secretion ne\cr disappeared entireh lb>w iharh tl” 
process w'as complete!) healed was shown b\ tin quick ru«< . r\ ir. r 
the rather se\ere infection at the time the treatment was bun.; -t< 1 

The treatment did not hacc am detrimental effects on the bean md o’ . 
not prohibit the later reexpansion of the lung It must be mention 
that the fact that the patient recognized his own condition mule p »--ih>e 
the long protracted treatment 

The second case was that of a man, aged 24 who hid p u urn- ,u > 
on the right side during the influenza epidemic m 191S lb v a- il’ 
for fiae months, scieral of which were spent m lied Ihcu hid b < ■ 
sputum and slight chspnea since September, 1921 M.uked bunorrb.^i 
occurred in Fcbruan, 1922 after f<\er and increased eoudi In 
March, 1922, there was no definite elulness P,\ \ug s 1°22 tl . 
patient had had nine insufflations, and treatment was still bung gn< i 
A cjuick, good, but not complete collapse of the lung w is obtun<' 
The sputum ceased, after eight months the condition of tin pitunt w s 
good lie was able to attend to work 

Summar\ 1 lus was a one-sided anatomic dh mode mo h 
subjcctneh light, case despite a dm ition of it le tst thru \< o l!.i 
lung collapsed easih, hut not eomjileteh . the sputum di'ip,-- nd m 
the patient was reported well 

The third ease was that of a man aged 2<> who h cd 1 cl pm urn ’ 

at 8 \ ears of age He had been in he d tom week- In I'M 1 - hi i 

toiatid a teas]>oonftil of blood while coughing 1 or 1 1 ' *1 < < 

four winters, he hid had long periods <u urnghuv b ' < ' | > t ’ *< 

little sputum In \pril 1922, the condition ruumd u > i 
high fe\tr and considerable purukm sputum io r s, 1 . 1 

\ugust 1922 a marked bunorrb ige occ urn d lollo ' 1 1 ’ b i 
hemorrhages later In Mu I'kM the guard oml’. i 
was good \n itte nij u to apple p’uum tluu \ 
riwealeel a defmitcb tlmkened pUm t lhcc ’r- 

o\tr the upper lobe but a eleiuntc g t- - 1 « c< "i t * • • ' . 

Sinnman 1 lus was m old <’< t'ble n ’> *< 1 

Pncuinothons. w is preunted h\ 'isig Ho 1 o 
pronounced lobe 

1 he fourth c ise w is tb n oi i\*>i b „i ' ! ,; ’ > 

m March 1°17 In \ugmt 1'9 V h 1 1 

stvcial small heinorrli ur - He < ’ t 

7' T lllimn li 1 i l i ’ t r >’ 1 r ' 

l'ri t i-’mb i>ii \v'i i 1 1’ 1 e 3* 1 



294 


ARCHIVES OF SURGERY 

Both of these factors seem of equal importance, and the interaction 
of the two aie sometimes sufficient to produce a vicious circle The 
contiol of the infection is the first object, for this purpose, time is a 
great aid Some of the fistulas which at first look impossible will 
eventually close when the infection is spontaneously controlled The 
stubborn cases aie due to forms of suppurative bronchitis in which an 
interstitial foim of inflammation has occuried together with destruction 
of the superficial mucosa and with secondary bronchiectasis In a few 
of the cases, injections of bismuth have seemed to me to be of some aid 
In the most stubborn cases, it becomes necessary to destroy that part of 
the lung m which the sinus tract exists and in which the bronchi are the 
seat of this suppurative inflammation The best way to do this is to 
destroy these areas progressively with the cautery at repeated sittings 
Unless this infection can be conti oiled, practically nothing can be done 
toward securing a closure of the empvema cavity 

On a previous occasion, I discussed the various forms of empyema 
cavity which can exist with a bronchopulmonary fistula It was pointed 
out at that time that unless the empyema cavity can be obliterated, the 
lung remains tied down and no expansion of its substance takes place, 
without this expansion a fistula of any size will not close When the 
bronchopulmonary fistula is present with any except the smallest of 
empyema cavities, determined efforts must be made to secure the neces- 
sary obliteration, otherwise closure of the fistula and healing of the 
empyema will not occur Tunc and meticulous surgical care of the 
wound produce astounding results In the cases of large fistulas and 
large empyema cavities, it is necessai} r to liberate the lung mechanically 
(1) by freeing it at the periphery of the empyema cavity, (2) by cross 
hatching the granulation membrane covering the lung or (3) by both of 
these methods If the lung can be brought up to the wall of the chest 
by these means, much is accomplished, if not, it becomes necessary to 
collapse the wall in order to approximate it to the lung and so secure 
obliteration of the cavity I have found that the necessity for these 
radical measures has decreased pi ogressively 

The final healing of any resultant fistula depends on the possibility of 
securing a comparatively uninfected condition of the sinus tract and the 
communicating portion of the pulmonary parenchyma with its contained 
bronchi Unless this can be secured, the sinus tract will remain open 
indefinitely The greatest obstacle to this is any bronchiectatic condition 
Luckily, given sufficient time— and this seems to be an all important 
factor with these conditions of the chest— the smus will gradually close 
There have been two experiences in this series in which these difficub 
ties were encountered 
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Thci c were twelve cases in this series in which the bronchopulmonary 
suppuration had piogressed so far in the healing stage as to leave only 
a fistulous tract Ten of these patients recovered The conditions m 
these cases were as follows empyema originating from a pneumonic 
process, foui cases, recurient empyemas with fistula, two cases, infec- 
tion of the upper respiratory tract including otitis media (grippe infec- 
tion), two cases, and general infection (series), two cases Two of the 
patients died one as a result of a spreading retropharyngeal abscess to 
which the empj emu was probably secondary , the other, from mediastmitis 
and pericarditis 


i! mm \tohi.-n u.no \ i—m<o \ c norm. mo v no lesions m 

vpnitim Hit huge i*. were clubbed I ic.it incut bj pneumothorax was 
pntn lor 1 1c \ t’li wttKv, 3 900 cc of being injected During treat- 
ment a Might t iMi'-ion (Km inpul I lie patient rccoxcicd 

il’t fotutli cum was that of a patient who had an abscess in the 
up]Mt loin uf iIk light lung following tousilleclonn A large amount 
<>l Mill sputum wa- < \p< i tot it< d I he piticnt had chills and fever 
uid lost weight Pm nmothor t\ failul on account of an adherent 
pit m i 1 lit pat uni did not improcc 

lh< fifth i ist w is tint of a pitmil who had .i chrome abscess of 
tin If J t hum idiuint t<i tin hint <*l eleun unis' duration following 
prtunionn \ lug< mioniit ot tout sputum was expectorated I he 
tuigtjs wui (luhhul llu it wtte fic'pient acute exacerbations \rti- 
fmd Jan nniothoi t\ w is e him d t lu j> itit nt rtetixmg a total of 1400 
it <ii g is v uh m tilad impjnM m< nt He is still under treatment 
In ] il 27 litohtits i< ptuted three e ists o| .lente pulmonarx abscess 
m whuh the tatnnts wen sucttssinlh tre ittd In pneumothorax com- 
mnim iting w uh i hroiu luis 

Ilu nisi ns, w is th it oi i man aged 44 who had ail abscess of 
tin up] k i Jobe oj tin light lung ot si\ weeks’ duration due to the 
t-j nt ition ot 1 1 it it 1 during i counting spell I he sputum was purulent, 
ltur uid night swi its deulopul 1 he patient was treated expectantly 
lor two wnks, hut as he was heginniiig to i.aisc more foul sputum, 
pin iimotlnuax w is imlueeel uid kept up for fixe weeks Complete 
le eo\ e l \ w is iceompllshe tl 

I lit stumd e ist w is ih.it of a mail, aged 37, who following an acute 
lespiriteirv infection had an abscess of eight weeks duration in the 
up ] k i lobe oi the kit lung communicating with a bronchus The 
sputum sijuntcd into three laxers '1 here were no elastic fibers 
Jubtuli hieiJli were not found I'xptctant treatment xvas gnen for 
two weeks, then pneumothoiux was induced and maintained for nine 
months Iht ])i(icnt re coctrtd 

J he third ease was that of a man, aged 47, who, following acute 
re sjji rate «r\ infection had an abscess of the upper lobe of the right lung 
communicating with a bronchus of four weeks’ duration He raised 
a cupful of foul purulent, cofiec-colorcd sputum which separated into 
three hyeis and contained bacteria of different kinds Tuberculosis 
did not occur Pneumothorax was induced and maintained for four 
months He made a complete recox crx 

Pettingill sn reported the folloxving case A man aged 38, while 
working in the mill in Haxcrhill in February, 1919, developed a severe 

85 Jacobeus, H C Some Cases of Acute Pulmonary Abscess Treated by 
Pneumothorax, Acta med Scandinav 65 697, 1927 

86 Personal communication to Dr Gerardo M Balboni by Dr Olm S 
PettmRill of Essex County Sanatorium, Middletown, Mass 
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t'on wculcntal to the pncumothoi ax which results Death occurs not 
from the disease per se, but from untimely and careless mteiference by 
the medical or singu.nl attendant 

1 he febrile state of the patient, the elevation of temperature, rapidity 
of the pulse and respiratoiy rate, the degree of dyspnea and the toxic 
condition oi the patient generally indicate treatment by aspiration first, 
and by some type of diainage subsequently 

It is difficult to lay down hard and fast rules for the treatment in so 
variable a type of disease as acute empyema The routine procedure 
employed by me for the past ten years has been as follows, the operator 
being guided by the patient's condition 

1 Aspiration is performed in the early stage of the disease If the fluid 
is thick, air replacement nin\ be employed to hasten the flow of the fluid 
through the needle 

2 When the patient is not improving, closed drainage is established by the 
catheter and cannula method, inserted through a dependent interspace and led 
of! to a Winchester half full of water, which is suspended under the bed 

If the fluid is thick, a second catheter may be inserted m the highest space 
adjacent to the cavity, and the cavitv will he irrigated through the upper 
catheter while it empties through the lower one 

As the tract about the catheter enlarges, a larger tube js inserted, and if 
the temperature is maintained and the cawt\ is not reducing appreciably', two 
or three small Carrel tubes are inserted through the opening and carried on 
pliable lead sounds to the upper portions of the cavity and irrigation with 
surgical solution of chlorinated soda is (Dakin's solution) begun 

Forced blowing exercises c\cry r hour by the use of large Wolfe bottles are 
encouraged 

3 If the patient is still not doing as well as is expected the tract of the 
catheter opening is excised, the incision is extended either way and the thorax 
is widely opened in the interspace The cavity is explored with a lighted 
retractor (Adson’s brain retractor), adhesions severed, fibrinous deposits 
cleared out manually and all encysted or nondependent cavities rendered depen- 
dent Carrel tubes on lead carriers arc inserted and irrigation with a surgical 
solution of chlorinated soda is carried out, every tu r o and a half hours 

4 Should there be any difficulty in gaming and maintaining casv access to 
the cavity through an interspace, we do not hesitate to resect a rib, widely, 
being careful to have our opening at the lowest portion of the cavity Occa- 
sionally, after first opening the chest in the interspace and finding that the 
incision is not dependent, it is necessary to insert the hand and make an 
opening in a lower space directly on the fingers inserted through the chest 
In such an instance, the upper incision is usually closed completely, and the 
lower opening is maintained 

During the acute stage, patients are placed on forced feeding with highly 
nourishing foods Alkalis and dextrose are given by mouth, and small trans- 
fusions of blood of from 300 to 500 cc are given and repeated as often as 
necessary if the patient does not rapidly overcome the toxemia 

Local anesthesia or modified paravertebral anesthesia, if necessary, asso- 
ciated with gas and oxygen analgesia, or better, ethvlene analgesia is employed 
for all operative measures during the acute stage of the disease 
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IN TUI 1M \1 Ml NT OI THIS DISJ \SF 

( \KI 1 (,(,] RS M l) 

V It 

JOHN I) kl R\ \\ VI) 

' I Ml, 1 

< >i tin. \ irioAs nutlm'K m trc itmtm 'ulwx.'itc'l in ca^c.-, ol acute 
imnli It' .uilnii'. mtr iptiltmimrv Mi]i]>ur.iti<in the induction ol artificial 
jt a t mn'l’nr i\ In*- rmnul m ml mention Main writers do not mcn- 
iii‘ii it xml (tllur- v irv irmn umjinhfjtd recoimnciidation to condcm- 
i. it a >ii <ii tin nu thud 

ktit'mr* l'T ni'-tiiKt emplntii dlv condemns J orlamni s method 
it: initici il pm tmiiithor i\ in the treatment of abscess of the lung b\ 
‘•nun.' tint In bclicvis the •«j)ont incotis cure is ia\orcd In coughing and 
e\pu tor itmg ind tint pneuniothor i\ prevents this and favors the 
st utn it ton tit pm \s n re-nlt there is great danger of pus flowing 
over into other hromhi le idmg to the lormation of tresh foci of 
hroneliojmeuinoni i ami multiple ibstC'-'-t'- 

In l () Ji Imnhert ami Miller," in an analysis of sixtv cases of 
ih-tt til the lung M ited th.it their experience with the method of 
lrtitiuil pneumothorax had been limited as thev had used it on only 
'-even p Hunts none ol whom improved and two of whom died In a 
more reeint unlvsis of 100 eases In the same authors the following 
opinions ire expressed 

W t have cmplovtd tins method in some cases hut tentativelv, in order to 
hot aconl L'pcrunct. a- a baas oi judgment rather than with great confidence 
m it a' i rational procedure The reason tor this somewhat experimental method 
of appro ic! t is found in our conception oi the radically different objects to be 
itt liner! m pulmonary tuberculosis as opposed to abscess oi the lung In tuber- 
culosis rest and immobihration oi the lung appears to us to be the prime con- 
sider ttion and for this otten partial pneumothorax without am actual 
compression of the lung is adequate 

In abscess drainage is the desired object, and bv artificial pneumothorax this 
can onh he facilitated In pressure properh applied upon the right point and in 
the right direction \\ c do not tec! that this can be accurately gauged in 
artificial pneumothorax Moreover it sometimes happens that the air introduced 
v orbs around into the pleural space near the mediastinum and mav actuallv cut 

1 Kuttner in Bier Braun and kummcl Chirurgische Operationslehrer, 
Lei png, f Barth 19 23 

2 Lambert and Miller \bscess of Lung -\rch Surg 8 446 (Jan ) 1924 
Lambert New J orh State J Med 27 47 1927 
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dosmc by muscle or skin flap, limited resection of the wall 01 some allied 
simple method is prefen ed because of the saving in time to the patient 
In patients with larger cavities, there is a diminution m the air-bearing 
capacity of the lungs, and every effort should be made to reexpand the 
collapsed lung, with a r lew to restoring the normal vital capacity 

While the apt surgical dictum “ubi pus, evacua” does not ahva>s 
apply to patients with acute empyema, it does apply to those in the 
chronic stage of the disease Before any extensive operative interven- 
tion is undertaken, the cavity should be thoroughly irrigated with sur- 
gical solution of chlorinated soda until the lung no longer expands and 
the discharge is as nearly sterile as possible Then decortication is 
planned, if necessary, associated with a partial resection of the bony wall 
of the chest and thickened parietal pleurae covering the cavity Lloyd, 0 
I believe, was the first to undertake decoi tication in this country 
Fowler 30 described his method of decortication in 1893 Decortication 
of the visceral pleura properly performed, when followed by complete 
expansion of the lung, is one of the most satisfactory operations in 
modern surgery Unfortunately, m inexperienced hands, or in the hands 
of the surgeon who only occasionally undertakes such a procedure, the 
operation is difficult, it is fraught with dangerous possibilities and 
sequelae recognized only by those who ha\e carried out the operation 
many times and who ha\e had the intimate after-care of such patients 
In addition, it has been our experience that one cannot foretell how 
completely the lung will expand following decortication The duration 
of chronic empyema seems to bear little relation to the ability of the lung 
to expand Wc belief that the degiee of expansion depends on the 
nature of the inflammatory process that originally existed m the lung 
tissue adjacent to the cavity For some years, we have as a policy 
excised a small nodule of the lung when expansion at operation has 
been limited, and m every instance we have found that various degrees 
of fibrosis exist which prevent expansion of the lung tissue itself Care 
must be taken when this section is made The cautery is applied to the 
surface to sterilize it as m autopsy work — the small section is excised 
with a knife and oversewed, and a small pedicle of fascia is tied over the 
area of suture Fowler’s patient, a woman, aged 35, had had the cavity 
for ten years Expansion was complete in this case We have obtained 
complete expansion in a patient whose cavity had existed sixteen years, 
and two-tlnrds expansion in a cavity of twenty-one years’ standing, but 
we have repeatedly had less than 50 per cent of expansion m cavities that 
have been present less than one year I am personally convinced that 
the tissue of the lung undergoes a repair process as time goes on, with 


9 Lloyd Personal communication 
10 Fowler, G R M Rec, Dec 30, 1893, p 838 




304 


ARCHIVES OF SURGERY 

tions within the thorax, and to allow the wall to collapse partially at least 
to meet the expanding lung 

Such piocedures as the modified operations of Estlander and Schede 
are still necessaiy Ihe operation of Wilms, i e , resection of a one-half 
inch segment of several ribs at their angles posteriorly, and at the costo- 
chondral juncture anteriorly, while not commonly employed, is of value 
m those patients m whom one lung is practically totally collapsed In all 
osteoplastic operations, the pioccdure must be planned so as to allow 
sufficient shrinkage of what might be described as the roof of the cavity, 
so that e\ci\ portion of it comes in direct contact with visceral surface 
of the underlying and expanding lung Care should be taken to remove 
one rib too many rather than one too few For that purpose, we remove 
the rib abo\e and below the cavity throughout the length or width of it, 
according to the position In most instances we excise the thickened 
parietal pleura intact with the ribs, so that finally muscle tissue comes in 
contact with wsccral plcui a In remowng the roof of the cavity, the 
skin and muscle flap is turned back intact down to the ribs, the ribs 
thcmschcs are not stripped of their periosteum, except to allow sufficient 
space to sc\er them with the bone forceps, and the upper and lower 
incisions through the roof pass through the intercostal muscles rather 
than through the stripped periosteum of the ribs Parietal decorticaUon 
itself cannot be too strongl) condemned because of grave primary and 
secondary hemorrhage from intercostal vessels 

Operations designed by Kortc, Iiellstrom and others of the European 
school to remove portions of the scapula should not be encouraged 
There are a small percentage of patients, however, in whom some of the 
lower half of the scapula must be removed This should be done sub- 
periosteally, and there must be no interference with the muscles and 
nerves Pediculated muscle and skin flap operations are extremely 
valuable and must be adapted in some form to most cases The divided 
U-shaped flap as suggested by Robinson is most valuable in peculiarly 
shaped and placed cavities In a small percentage of cavities placed high 
anteriorly and directly in the upper portion of the axilla, we have been 
obliged to unroof the cavity entirely and to expose it completely , m all 
but one patient we have managed to cover the exposed pleura with skin 
at once or gradually, either by encouraging the skin edges to granulate in 
by the use of balsam of Peru or Ochsner’s method of using adhesive tape 
or by skin graft 

We have had little success with the use of bismuth paste, and we 
rarely employ it I have so much respect for the work of Emile Beck 
that I would not condemn its use, but credit our failure to cure even 
small cavities with it to improper or injudicious use of it 

IS Beck, E M Toxic Effects From Bismuth Subnitrate, JAMA 
52 14 (Jan’ 2) 1909 
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presented bj Dr Santee” at a meeting of the New York Surgical Society m which 
undoubted massive collapse of the lungs without bronchial obstruction was 
found at autopsy 

Dr Eggers speaks of lus ease as illustrating the selective action of pneumo- 
thorax flic actual mechanics of the so-called selective action of pneumothorax 
is splendid!} and convincing!} illustrated in an article by Bendove" Anybody 
who can stud} lus pictures and not be absolutely convinced concerning the 
\\ a} that mechanism acts must be hard to convince 

Dr Eggers said that there is less circulation in a collapsed lung than in an 
expanded lung I believe that is not the result obtained by the physiologists 
In a collapsed lung, such as results when there is air in the chest but the 
lung is not compressed, when there is no positive pressure of the pneumatic 
t} pe but the pressure is normal, it has been stated (Yates 5a ) that there is an 
increase instead of a decrease in the circulation in the vessels in the lung 
I think Dr \ ates has made use of this principle as a part of his ingenious 
method in the treatment of patients w lth tuberculosis by crushing the phrenic 
nerve to produce temporar} parahsis 

Dr Pickhardt’s paper grcatl} interested me and it showed how observations 
made at roentgen-ra} examination and clinical signs are not always similar 
He demonstrated a normal chest in winch first-class diagnosticians had 
stated that pneumonia was present I will not tr} to make an explanation I 
onl} sa} that it is necessar} to ha\c the clinical picture of the case and then 
to match up the conditions shown b} the roentgen-ray examination the best 
wa> possible One ma> not be able to read the roentgenograms correctly, 
hut the appearances cannot he contradicted 

The case of Anna Rosta was one that I shall not forget The picture looked 
like a massne collapse, in fact I behe\e that the condition w'as a massive 
collapse The heart had been pulled entirely into the affected side 

The traumatism probably had something to do with the abscess I think 
Dr Pickhardt has done a good thing in showing us what I hate always 
believed, that so-called unresohed pneumonia is more apt to require surgical 
treatment than medical 

Dr Hugh Auciiincloss, New York Dr Pickhardt brought out what has 
become more and more evident to all of us, namely, that unresohed pneumonia 
is a rarity, and that most cases in which that diagnosis is made are sooner or 
later shown to be cases of a different condition 

As regards the paths of extension of infection to the lungs and pleura, it 
is extremely interesting to hear of the enormous number of tonsillectomies 
that have been performed without the formation of an abscess of the lung 
It seems umvise to confine the path of extension by any one route It 
seems to me to be umvise to assume that aspiration is always responsible for 
extension or that emboli are always responsible Another route, w'hich seems 
perhaps to be most important, namely, that route along wdnch the lymphatic 
stream flows, really is the architectural scaffolding of the lungs, and of course, 
the blood and lymph vessels are in this same scaffolding The extension of 

16 Santee Ann Surg 85 608 (April) 1927 

17 Bendove The Mechanism of Localization of Gas in the Pleural Cavity 
and Its Clinical Application in Pneumothorax Therapy, Arch Surg 13 369 
(Sept) 1926 

18 Cloetta, quoted by Yates Surgery in Pulmonary Tuberculosis, Aren 
Surg 14 372 (Jan ) 1927 
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Embolism is the cause of abscess of the lung m many cases, but the majority 
of cases of abscess of the lung are due to asp.rat.on At least I and many 
others believe that this is true y 


It was instructs c to hear Dr Crowe speak of the experiments that had 
produced abscess of the lung in dogs by aspiration after the pus had been 
heated I understood him to sa\ that microbes act differently when suspended 
in a cool fluid 


It was, furthermore, extremely illuminating to hear Dr Owe say that they 
succeeded in introducing cotton containing microbes from pyorrhea cavities into 
(lie frontal sinus of the dog and were thus able to produce abscess of the 
lung in the majontv of cases by gradual aspiration of the secretion from 
the infected sinus 


Regarding diagnosis, our country is advancing ahead of the majority of 
other countries m that bronchoscopy is used early in these cases 

In our well conducted hospitals there is prompt cooperation between the 
various departments The diagnosis is not simply left to the internist and 
the surgeon, c\er\ where the roentgenologist and bronchoscopist are called in 
at once We work hand in hand — phy sician, surgeon, bacteriologist and 
roentgenologist, and then we promptly call on our experienced bronchoscopist 
And so it has come about that we follow a certain course.- of events in 
making the diagnosis in establishing the indication for treatment and in 
starting treatment As Dr Kcrnan said this morning, let the bronchoscopist 
take the case in hand first, if it is not a case for prompt surgical intervention 
Personal observation has impressed a few points deeply on my mind It 
was bard for surgeons at first to transfer these cases to the bronchoscopist, 
but the results that I saw were so phenomenal that I considered it the duty, 
not onl\ of myself but of every general or thoracic surgeon called on to perform 
these operations, to refer the patients first to a trained bronchoscopist 

Dr Kcrnan reported a case of the late Dr Lynah who was consulting bron- 
choscopist at our hospital for a number of years The woman, one of my 
patients, had foul expectoration which developed following aspiration after 
tonsillectomy She had high fever, but fortunately came in a few days after 
the condition developed Dr Lynah made one oi his splendid inspections and 
performed aspiration All the threatening symptoms quickly disappeared, not 
only the rise of temperature and the general malaise, but the expectoration 
It was hard to believe that a single seance of bronchoscopy and aspiration could 
accomplish such a result The patient left, and it was hard to trace her again 
We ascertained that she was well after three or four ymars 

Then, in preparing a paper on suppuration of the lung and collecting and 
following-up cases of patients whom we had treated, we were astonished to 
find that not only patients with an acute condition were cured bv bronchoscopy, 
but also that those with subacute and even chronic cases were much improved, 
some were cured 

That peroral endoscopy cannot cure them all is understood but, to my mind, 
it is the duty of every surgeon to call on the experienced bronchoscopist first 
and let him show what he can do, not only by aspiration, but by conscientious 
and faithful endobronchial treatment If he fails, the case will become one 
for surgical measures 

We know that spontaneous healing without surgical intervention occurs in 
about one third of the acute cases due to aspiration, of course, I shall consider 
these principally because I believe that aspiration is the most frequent etiologic 
factor We should make it clear to ourselves that it is impossible to find out 
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pointed out that such perforations usually occur only m the early stages 
of an abscess near the surface with thin walls, and not in chronic 
abscesses with thick, rigid walls and a surrounding area of fibrosis 
It also seems apparent that m only comparatively recent cases of abscess 
is artificial pneumothorax suitable for treatment, 1 e , in cases in which 
the lung is compressible and m which there is a good outlet to the 
mam bronchus 

These various considerations make us feel that there is a rational 
basis for treatment by artificial pneumothorax in cases of acute sup- 
purative lntrapulmonan lesions, and that m properly selected cases it 
mat prove to be of great value 
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is a 
a 


Dr C \ki Hfdrlom, Cli.cago Nontubcrculous pulmonary suppuration,; 
comprehinsnc subject to co\cr in a short symposium, and obyioush onh 
few points can be touched on in a few minutes’ discussion 

1 lie papers presented bring out facts which seem to me to be of fundamental 
importance to our understanding of the subject The question of the etiology 
of abscess of the lung interests me, not so much as an academic discussion, as 
because ot its practical importance Precautions against aspiration of infected 
material, particularly during operations on the nose and throat, could be largely 
abandoned if we were to accept without further question the results of experi- 
ments on animals purporting to show that pulmonary abscess following such 
operations is, as a rule, a blood-borne infection 

The experiments on animals cited in support of this yiew seem to me do 
not yy arrant such an assumption Wc Knoyy that if gross infected material is 
introduced into the general \enous circulation, it will be sifted out m the 
lung, and that abscess of the lung should follow docs not seem surprising 
But this does not proye that this is the mechanism by means of which infec- 
tion reaches the lung in man folloyying tonsillectomy, for example nor does it 
exclude the possibility of infection by inhalation Furthermore, the failure to 
obtain abscess of the lung in the dog in a hundred animals or less loses 
significance yyhcti it is considered that the incidence of abscess in man is only 
one in scyeral thousand 


It has also been shoyvii that pulmonary abscess may be produced m dogs 
and other animals by infection by inhalation Other considerations also point 
to infection by inhalation as playing the most important role in postoperatne 
pulmonary abscess Among such may be mentioned the case with which animals 
inspire foreign material into a bronchus during anesthesia, the demonstration 
ol blood in the trachea in a large proportion of patients following tonsillectomy, 
the rclatncly large proportionate incidence of postoperatne abscess folloyying 
deep general anesthesia, particularly if the patient is operated on in the sitting 
position, and the finding of teeth or fragments of them folloyying extraction 
under general anesthesia in abscesses producing similar clinical manifestations 
Such abscesses that I hayc opened ba%c been situated in the periphery of the 
lung Furthermore, precautions against aspiration of infected material, local 
anesthesia or light general anesthesia, yyith the head loyyer than the body, 
suction, careful hemostasis, etc , have reduced the incidence of post-tonsillectomy 
abscess to almost nil in mam' clinics yyith a record of thousands of cases each 

Dr Croyve’s experimental production of pulmonary abscess in dogs follow- 
ing infection of the frontal sinus seems to me to be of fundamental importance. 
The resulting discharge of pus into the nasal passages would seem to furnish 
conditions fay'orable for inhalation, but not for blood-borne infection in the 
lung 

The treatment for pulmonary' suppuration, as Dr Lilienthal lias properly 
emphasized, must be individualized The term includes essentially abscess, 
bronchiectasis and their combinations Pulmonary' abscess mav be single, 
multilocular or multiple, central or peripheral, acute or chronic, and treatment 
to be rational must necessarily take into account the varying pathologic pro- 
cesses and location The various methods of treatment — postural drainage, 
bronchoscopic dilatation and lavage, pneumothorax collapse and thoracotomy 
drainage — find their indications according to the nature and location ot the 

abscess , 

A centrally located abscess — near the hilum — is the type most suited or 
conservative methods postural drainage, lavage, pneumothorax collapse buch 
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Bronchicctatic dilatation, with the exception of certain congenital and 
generalized forms, is constantly met with in suppurative foci within the 
parenchyma of the lung This seems to be related to a destruction of 
the elastic fibers which normally form such an intimate and important 
structural item of the bronchial wall In sections of lung tissue m which 
suppuratn e processes are taking place, this destruction forms a 
prominent part of the histologic picture 

Suppuratn e metastatic empyema usually indicates an embolic lesion 
cither in a small \cssel of the pleura or m superficial parts of the lung 
In eilhei case, a focus of suppuration forms which ruptures into the 
pleura In cases of general infection, foci of infection of this variety 
are frecjuenlh found m the midst of the parenchyma of the lung as 
so-called ‘furuncles”, only those result in empyema which are 
sufficienth near the \isceral pleura so that it is mechanically easier for 
the pus to rupture into the pleura than into the bronchial tree 

In approximately 71 per cent of the cases of bronchopulmonary 
suppuration and empyema in this series of cases of empyema, some 
form of bronchopulmonary fistula existed which communicated with the 
operatic e wound in the wall of the chest by way of the empyema cavity 
It is likely that more of these existed, but in the other cases the fistula 
was undemonstrable A distinction should be made between those 
fistulas w Inch reach into any but the smallest of the bronchi and those 
which reach into the pulmonary parenchyma The first of these are 
easih recognized, are fairly large, are sometimes multiple, are associated 
frequently until large empjema cavities and with collapsed lungs, are 
difficult to heal, commonly are subject to secondary operations and fre- 
quently persist in spite of all that one can do The second are difficult 
to recognize, except by the test with a surgical solution of chlorinated 
soda (Dakin’s solution) They are associated with smaller empyema 
cawties, usually do not materially delay the healing of the cavity and 
practically never are a sufficient cause for secondary operations , m almost 
all of the cases, the empyema cavity heals 

In metapneumomc empyema, the disturbance created by the produc- 
tion of the empyema is commonly at a minimum The nature of the 
process lends every assistance to this condition Commonly there is a 
preexisting pleurisy over the involved area, and adhesions usually occur 
The progression of the lesion is comparatively slow, the rupture of the 
superficial abscess takes place concomitantly with its efficient localization 
by adhesions, and the static conditions within the thorax are not dis- 
turbed The communication with the interior of the pulmonary paren- 
chyma is comparatively small and is further rendered futile, often only 
temporarily, however — by the pneumonic exudate surrounding and 
plugging it, thus effectually blocking any immediate free communication 
with a bronchus I have appreciated the latter fact forcibly on many 
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ported by the cellular and nonccllular elements delivered in the blood Adeauate 
repair leads to undclayed healing which in structures of the lung can be well 
nigh scarlcss Inadequate repair protracts convalescence, increases cicatrization 
and inflicts permanent disabilities of a peculiar}}' burdensome type, because 
thc\ impair cardiac as well as pulmonary functions 

Bronchopulmonary structures possess extraordinary native powers of resis- 
tance, defense and repair which differ little between individuals Susceptibility 
to infection inadequate defense against infection and inadequate repair of tissue 
destroyed in infection arc attributable mainh to deficits in the qtiahtv of 
blood dtlntrcd to the affected lung 

The obvious obligations of therapists m combating pleurobroncliopulinonary 
inflammation arc (!) to help improve the quality of blood in circulation, 
(2) to promote deliveries of the maximum unit volume of blood to unit volume 
of affected luttg, (3) to reduce but not to abolish the excursions of the lung 
because abolition would cause lnphcttna, and (4) to minimize cardiac effort 

1 Quality of blood in circulation improves with rest, diet, fresh air, sun 
slime, medication b\ mouth or intravenously, and transfusions of unmodified 
blood repeated as needed Blood transfusions are supposed to be dangerous 
or useless in treating persons with intrapulmonary conditions, and, as frequently 
given, tins is correct Too large transfusions of blood and those given too 
rapidlv cause acute cardiac dilatation which often kills Blood treated with 
the anticoagulants now available is tindtilv irritating, it frequently provokes 
severe, and occasionalh some lethal, reactions Its leukocytes are injured, and, 
more significant still, the nntibodv content, the most serviceable of nonccllular 
elements, is unpaired 

2 Maximum unit volumes of blood arc delivered to unit volumes of lung 
when the lung is in a position of incomplete deflation corresponding to reduc- 
tion but not to abolition of intrapleural negative pressures In this position, 
the mtrapulmonarv vessels arc neither more tortuous as in more advanced 
deflation nor more elongated as m greater inflation Peripheral intravascular 
resistance is least, and cardiac power propels the most blood 

3 Reduction but not abolition of pulmonary excursions occurs when the 
excursions of the thoracic parictcs arc correspondingly restricted 

A Cardiac effort is least when the peripheral intravascular resistance is least 
This obtains if the excursions of the lung arc restricted to those just above and 
just below the mean between full inflation and full deflation, and the patient is 
inactive 

A lung can be placed in the most propitious position which at once raises 
its powers of resistance, defense and repair to the optimum and minimizes 
cardiac labor by two procedures Pneumothorax can be induced if pleural adhe- 
sions are absent, and the intrapulmonary negative pressures reduced This 
adds another irritant, provokes pleuritis, is transient and cooperates but 
inexactly with natural responses The diaphragm may be paralyzed by the 
blocking of the branches of the phrenic nerve that transmit motor impulses to 
the diaphragm This exactly resembles the responses m man and animals 
to divers forms of spontaneous and induced pleuropulmonary irritations Paral- 
ysis of the diaphragm automatically restricts costal excursions and assures 
the physical conditions most favorable for recovery Paralysis and consequent 
elevation of the diaphragm, partial pulmonary deflation and reduced vita 
capacity are undesirable m health Paralysis can be made transient v tem 
porary blocking of the phrenic trunks bearing motor impulses (pbrenempbraxisj, 
or, when indicated, permanent palsy is induced by extracting those trunks 

(exeresis) 
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" lthin the pulmonary parenchyma until the surface of the lung is reached 
and the \ isceral pleura is destroyed As adhesions between visceral and 
parietal pleura haie preceded this advancing destruction, an abscess 
cavity is produced , one wall consists of lung tissue and the other of the 
panetal pleura lining the interior of the thorax These cavities are 
usually circumscribed, and they most commonly exist in the posterior 
angle of the lung near the ligamentum latum pulmona , they are less com- 
monly present m the lateral aspect of the lung 

Clinically , this lesion is sometimes mistaken before operation for a 
localized empyema of the oidinary variety', and the pulmonary origin is 
surmised only when the physical characteristics of the cavity are deter- 
mined on the operating table Multiple bronchial fistulae usually occur 
The pathologic jucture reproduces that artificially made many times when 
operations are performed for bronchopulmonary suppuration without 
empyema, especially when a bronchostomy is established Clinically, 
the course in this \anety of bronchopulmonary suppuration with 
empyema is satisfactory' after simple incision and drainage, the fistulas 
close spontaneously', and the wound heals in the largest proportion of the 
cases 

The observations made in regard to the mechanism by which lesions 
of the lung (pneumonia and bronchopulmonary suppuration) are com- 
plicated by empy'ema are most important, as they' teach that the commonest 
a arieties of this disease ordinarily occur only m the presence of a destruc- 
tive lesion in the pulmonary' parenchyma the progression of which 
secondarily involves the pleura by acute perforation or by' chronic pene- 
tration So far as the empyema is concerned, there is no essential differ- 
ence in the mechanism, whether the primary lesion is pneumonia or 
whether it is an abscess of the lung, the important point to remember 
is that m either case there is necessarily present a communication with 
the interior of the lung or the bronchi or both The difference, if any, is 
one of degree of virulence and toxicity of the offending organism , of 
the rapidity with which the process advances, with which the lung tissue 
is destroyed and with which the perforation takes place The result 
varies with the presence or absence of pleuritic adhesions near the pul- 
monary' process , with the size of the perforation and its communicability 
with one of the larger bronchi The size of the latter has mathematical 
relationships with the character of the initial pneumothorax, with the 
resultant disturbances of the static and dynamic conditions within the 
thorax and with the severity' of the clinical manifestations presented 
The whole picture is built around the presence of a bronchopulmonary 
communication 

The demonstration of a bronchial fistula therefore necessarily 
furnishes indubitable evidence of the presence or preexistence of a sup- 
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cmph into the thoraac duct or the large veins There is no flow of lymph from 
the head to the lungs, and many valves protect the lungs against backward flow 
from bronchial and pulmonary lymph nodes These lymph nodes have afferent 
and efferent vessels, and if infectious material passes the last of the nodal 
chain, it will he poured through the thoracic duct into the right side of the 
heart and directly to the lung as from the cervical lymph nodes When 
bronchia! and pulmonary hmph nodes are infected from the head, they have 
rcccncd that infection from the lung, which has been infected by aspiration 
or !>\ blood from the right side of the heart One must always remember that 
a lymph node may rupture, this is an exceptional occurrence, however 

When dealing with chronic lesions of the lung, tuberculosis must first be 
excluded This is not casv Roentgen-ray examination is essential, but may 
not be sufficient Tbe subject is too large for this discussion It is, important, 
nevertheless, that the bronchoscope should not be passed, iodized oil injected 
or operation considered until the existence of tuberculosis has been proved 
or disproved 

Tbe discussion of unresolved pneumonia brings up the question of tuber- 
culosis The basal type of tuberculosis is a form of unresolved pneumonia, and 
one is not able to differentiate the various ctiologic factors by roentgen-ray 
examination 

I know of no place m the world where one can learn more about lesions 
of the chest than one can at these meetings 


Dr rRFDFRtCK T Loun, Boston I should like to refer for a moment to 
unresohed pneumonia which as an internist I feel I should defend before a 
body of surgeons It has been spoken of as of rare occurrence In our 
experience, organizing pneumonia is found at autopsy in about 7 per cent of 
the eases of genuine croupous pneumonia, and this proportion is sufficiently 
high to warrant its consideration as a real condition, as Dr Pickardt suggests, 
m any group of complications such as those lie presents In exceptional 
instances, as in six of our series, organizing pneumonia was found at autopsy 
within from seven to seventeen days of the onset of acute pulmonary symptoms, 
ordinarily, however, in clinical cases a delay in resolution beyond three weeks 
may be regarded as evidence of developing organization and induration, pro- 
vided pulmonary' tuberculosis, empyema and abscess of the lung can be excluded 
Improvement m roentgen-rav technic and in tbe interpretation of roentgen- 
ograms make it comparatively easy to avoid confusion of unresolved pneumonia 
with other conditions 

The explanation of unresolved pneumonia is doubtless to be found in the 
chemistry of the exudate Resolution is probably accomplished bv local increase 
of cells (enzyme), diminution of serum (anti-enzyme) and shift to an acid 
reaction Delayed resolution may be ascribed to a disturbance in the local 
ferment-antiferment balance If there is a shortage of cells or an excess of 
serum, resolution may be delayed or fail to take place 

Referring to bronchoscopy in diagnosis and treatment, bronchoscopy is chiefly 
of service m the recognition of bronchial occlusion which occurs with surprising 
frequency m connection with bronchopulmonary suppurative lesions, and which 
is usually due to a foreign body, tumor, granulation tissue or a cicatrix I 
especially want to emphasize, without going into detail, that important evidence 
may be obtained regarding the presence of bronchostenosis by other means than 
the use of the bronchoscope It should be appreciated that there is a significant 
evolution and grouping of symptoms when a foreign body or tumor is the cause 
of the disturbance As regards physical signs, there may be indications of 
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constant reinfection of the empyema cavity from the interior of the lung 
by way of the bronchopulmonary fistula and (2) certain static and 
dynamic conditions which have to do with the relative size of the main 
bronchus, the opening in the wall of the chest and the size of the fistulous 
tract 

There are two causes for reinfection of the empyema from the 
interior of the lung (1) an undrained or incompletely drained abscess 
of the lung, and (2) a persistence of infection in some part of the 
bronchial ttee in relation with the sinus and the empyema Both 
of these are equally important, and of the two, it is most difficult to 
contend with the persistence of infection in the bronchial wall A pul- 
monary abscess is frequently prevented from healing by the smallness 
of the opening by winch it is drained Infection in the bronchial tree 
(suppurative bronchitis) is kept up (1) because of the character of the 
organisms which are present, (2) because of constant reinfection from 
a communicating abscess of the lung and (3) because of small areas of 
necrotic bronchial cartilage in some cases In addition, the bronchiectatic 
dilatations usually alternate with lengths of bronchi in which relative 
strictures are present, and retention of pus occurs in the dilated parts 

Under these conditions, the pulmonary focus plays a more important 
role than the empyema proper, and in order to cure the patient of 
empyema, the pulmonary lesion must be brought under control In my 
cases of empyema, the main problem has been more rarely that of the 
bronchopulmonary suppuration It is my experience that the area of 
involvement of the lung gradually grows smaller, if given sufficient time 
and if proper drainage is kept up, until all that is left is one or more 
fistulous tracts 

The cases in which this spontaneous retrogression has not occurred 
have been comparatively few m my experience and have been associated 
with more or less marked grades of secondary bronchiectasis In the 
latter, one can either perform a lobectomy when conditions are ideal or 
one can increase the facilities for drainage Lobectomy is extremely 
dangerous under the conditions Bronchostomy, however, is a much 
safer procedure, and when properly performed so that complete drainage 
is established, the induration surrounding the abscess gradually disap- 
pears Partial lobectomy performed with the cautery is only a form of 
bronchostomy 

The resultant bronchopulmonary fistula has been the more frequent 
problem Those that give the most trouble are associated with broncho- 
pulmonary forms of suppuration The plan that I have found to be the 
best has comprised two objects (1) the control of infection within the 
smus and the bronchial tree so that one could have comparatn ely unin- 
fected territory to deal with and (2) the obliteration of the empjema 
cavity 
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UniR, or cmpxcma which has ruptured back in the lung All of the cases 
occurred in adults, and all were characterized by a history of the patient’s 
haung had, about a tear previously, an acute inflammatory disease of the lung 
that had quieted down and had left the patient only moderately ill and witli- 
out fever but with a daih output of sputum, little appetite, and unable to 
continue his work Regardless of the exact character of the lesion, as it had 
been present for a long time and was situated in the lower lobe/ it seemed 
reasonable to assume the fixation of this lobe by adhesions and further that, 
with the lower lobe so fixed, the rise of a paralyzed half of the diaphragm 
would result in definite though perhaps incomplete collapse of this diseased lobe 
Wc tried blocking the phrenic nene, and m a number of instances achieved the 


Da L F Butt hi, Sayre, Pa Simple drainage operations for pulmonan 
suppuration ha\c yielded disappointing results A lack of adequate operative 
access to the suppurating area and a lack of adequate postoperative control 
ha\c constituted obstacles to the attainment of satisfactory end-results Recently 
more satisfaction has been obtained from radical operative programs A series 
of fourteen cases ha\c provided 75 per cent of complete cure and a return of the 
patients to economic life An additional 5 per cent promise to reach this 
same goal In 12 per cent, the object has not been accomplished The mortahtv 
has been 8 per cent 

The basic strategv in these cases has been to conserve lung tissue and func- 
tion at the expense of the anatomic structures of the chest wall proper The 
tactical accomplishment has depended on creating a wide window in the wall 
of the chest overlying the pulmonic lesion, and through this to maintain tactile 
and visual control over the suppurating area until it has become clean enough 
to permit of closure of the defect in the wall of the chest by a skin-muscle 
flail prepared at the first stage operative approach 

Dit Fkax/ Toiuk, New ork I should like to make a remark in reference 
to the academic question which has been brought up as to whether there is 
more blood or less blood in the lung after collapse All matter is subject 
to certain physical laws, and the lung is no exception If pressure is exerted 
on anv part of the body, for instance on the skin, there will be less blood in 
it, it will be blanched If, oil the other hand, suction is applied, the pressure 
thereby being diminished, the result will be more blood under the area so 
treated If neither pressure nor suction is used, and the condition normal, the 
amount of blood in the part will be intermediate between the two extremes 
of diminution by pressure and increase by suction In the case of the lung, 
there must be, as Dr Lilienthal said, a diminished amount of blood, if the 
lung is compressed I do not think anybody will deny that But there seem 
to be differing beliefs as to the relative amount of blood m the collapsed (not 
compressed) lung and the distended (normal) lung It a collapsed lung is 
brought into a negative pressure chamber, so that it will expand to the normal 
dimension, there is an exact counterpart of the skin area mentioned before 
as being under the influence of suction By thus diminishing the pressure on 
the outer surface of the lung, a greater amount of blood must infallibly be 
drawn into the organ In the normal thorax this condition of diminished 
pressure, negative pressure, on the outside of the lung constantly exists, nature 
establishing it so that a maximum amount of blood may be sent to the lungs 
for oxygenation, and with each inspiration the suction on the outer surface 
is increased with a consequent increase in the amount of blood entering the 
lungs, whereas the expiratory effort drives it out again The parallel between 
the blood in the lung and that in the area of skin mentioned before may seem 
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REPORT OF CASES 

C\se 1 — A young woman de\eloped a posttonsillectorm abscess of the lung 
and a pyopneumothorax. The emp\ema was drained and a bronchostonn was 
established ^lultiple bronchial fistulas w ere present and a copious discharge 
of mucopus persisted for months Then the indurated portion ot the lung 
was progTessneh destroyed with the cauten, and subsequent roentgenograms 
showed a progressive diminution of the indurated area clinically, there was 
a similar diminution in the amount of the discharge and a coincident marked 
improvement in the general condition ot the patient At the present time, 
there is a comparatively small shallow cantv lined with granulation tissue, 
m the bottom ot which are a number ot minute bronchopulmonan fistulas 
The discharge is at a minimum Time will be a great aid to this patient 

Cise 2 — Following incision for a large empvema w'lth collapse ot the lung 
a \oung man had a large cavity in which bronchial fistulas were present A 
roentgenogram of the chest showed an absence of an induratne process n 
the lung Finalh a thoracoplasty was performed in which the wall ot the 
chest was collapsed The wound healed down to several narrow sinuses, which 
persisted for more than a tear before they closed When this article was 
written one \eur ago the wound had remained completely healed 

Epithelialization of the sinus tract so that a bronchopulmonary 
cutaneous fistula results is a theoretical obstruction to the final healing of 
am fistulous tract, I hate never seen tins m bronchopul- 
monan fistulas, either chnicall} or m the laboratory While I am read} 
to admit that the condition is possible m large-sized fistulas w Inch reach 
directly to the skin, I am cony meed that if all other impediments to the 
healing of the sinus are remov ed, epithelialization of the sinus becomes 
an inconsequential factor 

There yyere six cases in this series of bronchopulmonan suppuration 
yy ith empy ema in yy Inch a bronchopulmonan fistula yy as not demonstrable 
at any time Four of these patients died one from multiple abscesses 
of the lung, another from a suppurative pericarditis alter pen- 
cardiostom} , a third, from a pulmonary embolism, and the fourth from 
the effects of a general infection The last mentioned patient also had 
multiple abscesses of the lung 

The absence of any bronchopulmonan communication yyith the 
empyema cay it}' seems to increase the gravity of the pulmonary lesion 
the number of fatalities are correspondingly large, and are due to the 
condition of the lung As soon as tins communication becomes estab- 
lished there seems to be an amelioration of the entire condition This 
seems to agree yvith the results obtained m cases of bronchopulmonan 
suppuration yyithout empyema after a bronchostorm has been performed 
The improy ement yyhich follows is directly proportionate to the extent 
and freedom of the drainage yyhich is established 
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lullar called attention to the fact that 11 per cent of all patients with 
eh, 0 , 1,0 pul mo, inn suppurat.on develop abscess of the I, ram or meningitis 
Our own figures closoh approach l„s figures Therefore >f, sav, 12 per cent of 
the cases of cerebral embolism a,e added to 10 per cent of the cases of mahg- 
na„t disease, ,„ 22 per cent death ,s likelx to occur, ,f all the eases of pulmonary 
suppu, at, on a,e included Of course, surgical measures can be employed in 
some cases of ceiebral complications, some patients with abscesses of the 
brain ttcoxer after operation Unless we discriminate as to what sort of ease 
we arc talking about and deal onlj with pulmonarj suppuration in general, we 
shall find that the mortahts rate is high regardless of the kind of treatment 
With these words of introduction. I should like to speak about certain 
specific matters brought up m this Minposium One is the question of treat- 
ment in eases of refractors chrome suppurations, particnlarh so far as it 
at, jilies to treatment with the canters Manj consider me an ardent advocate 
of this kind of treatment 1 his radical operation with the cautery should 
he performed onh in the most refrncton cases We start, therefore, with 
eases which ire lnd surgical risks, cases which usually base resisted other 
torms ot treatment, including simple drainage, sometimes thorocoplasty and 
other tvpes of treatment I am rather disappointed to find that other surgeons 
luxe not had the same s.atisfactore experience with this operation that I have 
lnd 1 am pirtieularh disappointed to find that the subject of hemorrhage is 
leferred to so frequent!} Ms own experience in these cases consists of a 
suns ot forts -Inc cases in which nn associates and I base carried out a 


laeheal canters operation such as I base described clsexvhcrc 

In this series ot forts -lis e e iscs, considcrablj more than 100 cxtensisc 
e uilei nations base been performed, 1 cannot sax otT-hand just lioxv mans 
In emlx one case has there been troublesome hemorrhage That occurred in 
a e Intel, aged 0 or S, xxho died of hemorrhage on the twelfth postoperative da>, 
and who was found I,} the nurse earls m the morning King els mg m a pool 
of blond \\ e base had hemorrhage in other cases, but there has nexcr been 
aux diflie ults m conti oiling it I think that in this case the hemorrhage could 
luxe been controlled if the patient had been an adult instead of a child, and 
it he lnd notified the phxsician or nurse that something xvas xxrong 

If sen ions hemorrhage occurs during the time that the cauterization is 
being performed sse either clamp the large s esse I sshicli is bleeding and ligate 
it, or, if that is not casilx done, sse pack and stop, and do not continue with 
the cauterization at that time Wo have never found an} difficulty in con- 
trolling ans kind of hemorrhage from a xesscl that sse base encountered at 
this operation In the simple device of packing We ordinarily lease the pack 
undisturbed for fixe or six davs, then it is remoxed, and a clean pack is sub- 
stituted 1 should sax, of course, that great precautions are taken at the 
time of i einos al of the first pack Ex ers thing is made reads to put in another 
pack immcdiatelx m case hemorrhage should start again We keep the lung 
packed tiglitls for ten or fifteen davs I prefer to earn out this procedure 
In cuss stages, multiple stages, rather than to attempt to do too much m 


one step , 

I feel that possiblx one explanation of hemorrhage that occurs to otne 
phvsicians who have performed this operation or followed this procedure has 
been that thev base not been working through a wide enough exposure 
feel that it is essential to base a free, wide exposure This is usually accom- 
plished In the resection ot three or four ribs at the first operation, t ien 
even thing is before one’s exes and one can see cvcrj thing that is happening 
in that area of lung tissue 



THE EMPYEMA PROBLEM * 


AMBROSE L LOCKWOOD, MD 

TORONTO 

There are few diseases that have perplexed the profession so gen- 
eially since the earliest tunes as has empyema Even in this advanced 
era of medical development, there is no agreement as to the treatment, 
as is evidenced by the various methods advocated, the persistent incidence 
of chronic empyema and the extreme variations m mortality incidental to 
treatment by various methods Because during the several stages of the 
disease the patient requites the attention of those specializing in various 
branches of medicine, every effort should be made by the medical pro- 
fession to recognize the etiologic factors m the condition, to be familiar 
with methods of avoiding it, to make an early diagnosis and thus control 
the course of the condition and, if possible, to determine a more routine 
method of treatment with the minimum of mortality As a rule, the 
patient first comes under the care of the general practitioner , he is then 
referred to the medical consultant, the roentgenologist, the bacteriologist, 
the surgeon and the anesthetist and then back to the practitioner 

Hippocrates first recognized the disease He advised intercostal 
incision or trephining of the rib for drainage His treatise on the sub- 
ject was as lucid as any that have appeared until recent years The 
sound advice of Hippocrates was later neglected or forgotten For 
centuries following the invention of the aspirating syringe In Galen, 
aspiration was employed Because of the fear of admitting air to the 
pleural cavity and the dread of sepsis, free incision for empyema was 
not practiced from the time of Galen till that of Lister Paget, 1 in his 
“Surgery of the Chest,” says 

As late as 1872 Bouchut published, as an instance of good profitable surger j, 
a case of empyema m a bov, aged nine, cured m 16 months after 58 punctures 
In another case he punctured the chest, in 11 months, 123 times 

Tilly recorded a case in which he made fiftj-six punctures Gimbert 
made seventy-four punctures in nine months m a child, aged 1 year Of 
forty-eight patients thus tormented, only six were saied Of tv eh e 
patients under the care of Velpeau, not one recot ered of fifty -eight 
under the care of Dupuytren, all but two died Sir Astley Cooper com- 
plained that he never obtained a cure Is it curious that \\ ith the estab- 
lishment of free drainage again in Lister's time aspiration vas abandoned 
until that great master surgeon, Murphj, adopted it ? He also injected 
2 per cent solution of formaldehyde and ghcenn into the pleural caut\ 


♦From the Section of Surgen Lockwood Clinic 

1 Paget Surgery of the Che si, New York E B Treat S. Compam 1897 
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pneumothorax alone, and some have been well for five years without recurrence 
T icj must he propcrlj selected cases, of course I do not want to go into 
this aspect too much Wc have long felt that sinus disease was an miportant 
association of chronic pulmonary suppuration, and wc regard the examination 
of nasal sinuses of just as much importance in the examination of a person 
with chronic pulmonary suppuration as the examination of the lung We 
hate had astonishing results, often we sec spontaneous healing m advanced 
cases merely after the correction of suppuration m the nasal sinuses, this is 
particularly true m (he cases of children 

I was much interested in Dr Kernan’s report of his series of cases of 
bronchoscope So far as I know, only one other report has been published 
on actual results of bronchoscopic treatment m suppuration of the lung That 
report docs not concern any large scries of cases, but is a report of only 
thirteen cases from the largest bronchoscopic clinic in the evorld, namely, the 
Jackson Clinic I ha\e been able to find only thirteen cases reported on the 
success of bronchoscopic treatment in pulmonary suppuration Twenty-five 
per cent of the patients were reported cured, 30 per cent were reported 
ummproecd and the rest impro\cd 

It is interesting that bronchoscope, according to Dr Kernan, is most effec- 
tne in certain types of casts, notably the post-tonsillectomy abscess situated 
near the root of the lung That t\pe of abscess responds to treatment by rest 
in bed with postural drainage and heals spontaneously more easily than any 
other tepe of abscess I think that is a point wc must consider I do not 
wish to miph that I condemn bronchoscope I think it has definite indications, 
hut I think that we must remember that the cases eehicli gie^e the best results 
in bronchoscope arc the ones in eehtch the abscess is most likely to heal 
spontaneous!! , excepting the cases associated with foreign bodies 


Dr LuiEXTirer Dr Graham’s report simple substantiates eehat I said 
about discharging patients ee ho are not absolutely cured — those who have 
uncurcd abscesses, those eelio linec bronchial stomas and those who have any 
signs that the lung is not eecll Thcv may liaee recovered from the operation 
and have been clinically cured, but for a long time one cannot tell evhetber 
or not they will die from some condition that eeas connected with the original 
disease for evluch they sought treatment Dr Graham has said this himself 
I am not objecting to treatment eeith the cautery On the contrary, I think 
that if properh performed in suitable cases the results are undoubtedly good 
Wc knoee that Graham’s results hae r e been excellent When he say r s that 
10 per cent of the patients evould die of cerebral abscess in any eeent, it must 
be admitted that eve cannot knoev evhich 10 per cent they are But I main- 
tain that evith operations of a kind in evluch the diseased part of the lung is 
removed beyond ligatures, cerebral complication must be rare I have not 
seen it in a single case in the lobectomies I have performed It evil) take 
us a very long time to find out evhetber or not cerebral complication is more 
common after burning 

Dr Graham says that tevo patients died of pneumonia from one to one and 
a half years after operation I evould be more convinced if they had died 
of some disease not connected evith suppuration of the lung They died of a 
lung disease, and I cannot help thinking that these may have been connected 
with the original pulmonary infection 

I do not remember that I have ever operated to cure a bronchial stoma 
agree evith Dr Graham that when the cause of the bronchial stoma is no longer 
present, it evill be difficult to keep it from closing I shall report a case a 
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When aspiration is being performed, just before the needle is withdrawn, 
a little alcohol or 1 per cent mercurochromc-220 soluble is introduced into the 
needle with a syringe, and the needle is slowly withdrawn so that the anti- 
septic escapes into the tract and prevents infection which is troublesome, 
particularly if operative intervention through the same site is necessary later 

CHRONIC EMPYEMA 

Chronic empyema must be considered the result of an improperly 
treated acute empyema If the cavity is present from six to eight 
weeks after the development of the disease, for practical purposes it is 
classed as a chronic empyema Whittemore T aptly indicated the reasons 
why an acute empyema becomes chronic when he said that “it is either a 
neglected case, and has not received surgical attention when it should 
have, or it has been badly operated on, or the after-care has been poorh, 
managed ” Lack of cooperation on the part of the patient contributes to 
an unfavorable result 

There should not be undue haste in dealing radically with the cavity 
Radical operations should be decided on only after the exact location, 
size, nature and accurate ramifications of the cavity have been deter- 
mined, and then only when, after a thorough trial with the Carrel-Dakm 
treatment, the application of various dyes (Kellar), blowing exercises 
and suction and other methods, the cavity is not being reduced in capacity 
Then radical operative intervention should not be delayed, if the patient’s 
general condition has improved as much as can be expected, with the 
thorax still open, and if the patient’s resistance generally is such that 
he will stand the operative reaction to be expected 

The factors contributing to persistent drainage m these patients arc 

1 Necrosis of the boric or cartilage adjacent to the sinus 

2 A drainage opening that is not dependent 

3 A foreign body within the cavity 

4 Extensive fibrosis about the sinus tract that will not permit healing 

5 Multiple pockets within the cavity that do not drain dependcntly 

6 Such extensive thickening over the visceral pleura that the lung cannot 
possibly expand farther 

7 Adhesions to the mediastinum, diaphragm or pericardium 

8 Tuberculosis, syphilis, pyocyancus infection and actinomycosis 

In all cavities that will contain more than 3 ounces (89 cc ), it is the 
practice in the Lockwood clinic * to endeavor to expand the lung to the 
wall of the chest rather than to collapse the wall of the chest to the lung 
In most cavities under 3 ounces (89 cc ), especially if peripherally placed, 


7 Whittemore Personal communication 

8 Lockwood, A L The Scope of Thoracic Surgery, Arch Surg 10 280 
(Jan) 1925 



COUGH 


ITS ACTION ON MATERIAL IN TIIE TRACHEOBRONCHIAL TRACT 

experimental study * 

EDWARD ARCHIBALD, MD 

MONTREAL 

AND 

\ LINCOLN BROWN, MD 

SAN FRANCISCO 

If one were asked the question “What is the function of cough?’' the 
reply w ould probably be that it is to clear the respiratory tract, of either 
an irritant or a block to the free passage of air in and out of the tracheo- 
bronchial tree Thus, the general conception would be that the act of 
coughing results in an expulsive force which tends to drive whatever 
substance is producing the irritation, or block, up and out of the respira- 
tory tract The purpose of the experiments under consideration was to 
determine, whether or not this was the sole result of the act of coughing 
on material in the tracheobronchial tree For, it had occurred to one 
of us , 1 as doubtless to many others, that cough, under certain cir- 
cumstances, might actually be the means of spreading the material which 
produced the irritation deeper into the finer ramifications of the pul- 
monary tree rather than of expelling it 

PHYSIOLOGIC CONSIDERATIONS 

While cough may be voluntaiy, it is generally a purely reflex and 
unconditioned response to local irritation in the air passages originating 
nerve impulses which are transmitted by afferent fibers in the 
vagus nerve The efferent portion of the reflex arc is completed 
through motor nerve fibers innervating the intrinsic and accessory 
muscles of respiration The excitation of these motor nerves results in 
a contraction of the muscles involved The abdominal muscles con- 
tract, bringing about an increase m intra-abdominal pressure which is 
transmitted through the semirigid diaphragm into the thoracic cage The 
intercostal muscles, aided by the abdominal and lumbar groups, tend to 
elongate the bony frame-work of the thorax and thereby markedly 
decrease its average diameter The accompanying contraction and 
fixation of the diaphragm further narrows the chest cavity and com- 
pletes the contraction of the boundaries of the thoracic cage, except 
for the upper segment represented by the neck This is held 
rigid by the long muscles of the neck, leaving only the exit through 

* This article appeared also in Am Rev Tuberc, August, 1927 

1 Archibald, E Am Rev Tuberc 15 564, 1927 
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absorption of the fibrinous barrier between the alveoli, and that there are 
more failures in obtaining complete expansion following decortication m 
patients operated on with cavities of from six to eighteen months’ duration 
than m those with cavities of longer duration 

Delorme, 11 having noted the degree of expansion possible m lung 
tissue in old empyema cavities examined at autopsy, operated on a 
patient m 1894 He reported little trouble with the actual decortication 
itself, but the patient died of shock and hemorrhage American surgeons 
did not take kindly to the procedure, and m 1913, Beckman 12 could find 
only twenty-four cases reported m the literature , all the operations were 
performed by three operators Ransohnoff, 13 after the experiences of 
Fowler and Delorme, modified the operation, making multiple incisions 
at right angles There are a percentage of patients in whom the pleura 
will not strip, and the methods of Ransohnoff must be resorted to 
although expansion is never so complete Beckman’s advice "to attempt 
decortication first and, when it fails, to try other methods” should be 
followed It has been our experience, however, that a minor preliminary 
operation to secure adequate drainage and permit proper irrigation 
according to the Carrel-Dakin method has been necessary in over 9 per 
cent of patients who have come under our care in the chronic stage of the 
disease Robinson 14 stated that nine tenths of his patients required such 
a preliminary operation 

We have so modified our method of decortication that we rarely have 


any trouble at the time of operation or after from the operation per se, 
but it must be borne in mind that to get the most complete result from 
a decortication, the incision must be hermetically sealed so as to establish 
a negative pressure and maintain the reexpanded lung in expansion This 
is not always easy m cases of long standing m which the patients have 
had repeated operations with removal of tissue and loss of elasticity of the 
tissues about the scar and m the presence of extensive scars with a poor 
blood supply If the incision is hermetically sealed, the patient must e 
closely watched for the development of intrapleural pockets, c '^^J e h eate 
aspirations must be performed to keep the thorax free Dom tu 

On the whole, however, a certain amount of the wall of t le o test has 
had to be removed in most instances, so that in addition o me io s of 
expanding the lung a means of dealing with the wai 0 C les 
must be considered to allow adequate drainage, inspec io < mampu a- 


[ Delorme Seventh Congress de °f ,r the F iuZ fofoid Empyer 

l Beckman, E H Decortication of th 

Med , vol 6, 1914 

3 Ransohnoff Ann Surg- 43 502 , 1 % T , . , 

} Robinson, Samuel The Treatment of Chronic » be ™«ffous. 
■ Gynec & Obst 22 557, 1916, reprinted b* the Majo Chn ,c 7 


North- 



324 


ARCHIVES OF SURGERY 

1 hits, t\\ o a pi io) i factors whereby cough may actually spread 
material dccpci into the pulmonary tree rather than merely expel it, may 
be considered , namely (a) the inspiratory rush of air and (b) the expira- 
tory eftort 

TIIC INSPIRATORY rush or UR 

It is obi ions that a single cough does not always clear the pulmonary 
tree of the irritating substance Therefore, it may be assumed that in 
many instances this irritating substance is acted on by the increased 
inspiratory rush of air which follows cough and which may possibly 
carry it, or a portion of it, on into the finer bronchioles or e\en into the 
ah eoh (fig 1) In case the entire mass has been transported by the 
inrush of air, either m toto or in a subdiwded state, the situation is one 
in winch a substance winch originally was in a sensitne area of the pul- 
monary tree is now in a region where its presence does not produce a 
stimulation to cough E\en if most of the substance is subsequently 



Tig 1 — Showing how the increased inspirator) rush of air that follows 
cough strikes substances in the tracheobronchial tree and maj spread them 
into the finer ahcoli 

expelled by' cough initiated elsewdiere, it is still clear that a chain of 
events takes place w'hereby' particles may be transported, by one phase 
of the act of coughing, downward into the finer ramifications of the 
pulmonary tree, where they may come to rest If, now, the material is 
of an infectne nature, a pathologic process may be initiated 

the expiratory effort 

Since the advent of the use of opaque substances for the roentgen-ray 
and fluoroscopic \ lsuahzation of the pulmonary tree, it has become pos- 
sible to witness what actually occurs during cough , and several reports 
of the spreading action of cough have appeared m literature For 
example, Ameuille * injected iodized oil 40 per cent into the right lower 

4 Ameuille Injection transparietale de lipiodol dans une caverne pul 
monaire , production sous 1’ecrane du phenomene de l’embolie bronchique, ttu 
et mem Soc med d hop de Paris 98 791, 1924 
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CONCLUSIONS 

The closure of a chronic empjemal cavity is a mechanical problem 
The general health and resistance of the patient must be appreciated 
The exact size and ramifications of the cant} must be determined b\ 
roentgen-ra} examination and b} direct inspection and measurement of 
the cavit} Adequate drainage must be secured Carrel-Dakin irrigation 
must be carefully and thoroughly earned out so that ev en surface of the 
cavity is bathed in the fluid Blowing exerases must be begun Every 
effort must be made to build up the general health of the patient, and, 
finall} , with proper appreciation of the risks, difficulties and sequelae of 
the operations and the resistance of the patient, the lung must be 
expanded and the wall of the chest collapsed, so as to obliterate the 
canty Multiple small operations safely earned out reflect the sound 
judgment of the surgeon A patient should not die in the chronic stage 
of the disease, except from tuberculosis, actmom} cosis or lardaceous 
disease m the late, neglected t} pe of case 

Postoperative death of patients with chronic emp} ema grav eh reflects 
on the surgeon Robinson states that “An operative fataht} in chronic 
empyema is inexcusable ” I agree with him 

ABSTRACT OF DISCUSSION 

Dr Howard Liliexthal, New York I have been greath interested in 
these constructive papers 

Dr Crowe's paper is an epoch marking contribution, in it he tells how he 
showed experimentally in the dog, an animal in which it is especialh difficult to 
produce pulmonary suppuration, how the production of a sinus suppuration 
was followed by typical abscesses of the lung The specimens were comincing 
and the paper most instructive 

Dr Crowe spoke of chronic abscess of the lung caused in this wav , I should 
say that such an abscess would become chronic only after it had been an 
acute abscess I cannot conceive of an abscess of the lung as being chronic 
from the beginning Perhaps I am a stickler for words, but I would suggest 
some change in the terminology, perhaps calling it a slowlv progressive abscess 
As regards hemorrhage as a cause of death in dogs, I do not know what 
the experience of others has been, but in mv observation hemorrhage has been 
an extremely common and dangerous complication of gangrenous abscesses of 
the lung, especially in bronchiectatic cases The process is a true spreading 
gangrene with ulcerations in the vessel walls, not onlv oi the pulmonary but 
of the bronchial system of arteries I am sure that these hemorrhages occur 
because of the spreading gangrene, the destructive inflammation 

I should like to hear the opinion of others as to their experience I think 
that I have had more deaths from hemorrhage in cases oi suppuration oi the 
lung than I have had in cases of tuberculosis 

I think that Dr Crowe mentioned something about massive collapse I do 
not believe massive collapse of the lungs is alwavs inspirational It has been 
difficult to prove because so lew of these patients die, but recentlv a case v as 
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sputum into which the oil was injected by means of a very fine needle and 
sj ringc in the proportion approximately of one part of oil to two of sputum 
I he experiments must further he subdivided into (a) instances in which 
no attempt was made to induce cough, (b) instances in which cough was 
induced by mechanical stimulation of the posterior pharyngeal wall and 
(t) instances in which in addition to the mechanically induced cough an 
artificial block to the expiratory force was present This block was produced 

h> compression of the upper tracheal segments through the pretracheal tissues 
with the fingers 


The method of introduction consisted, first, in general ether anesthesia suffi- 
cient to abolish cough but light enough so that cessation of anesthesia almost 
immediately brought about a return of the cough reflex The introduction of 
the todired oil alone or the iodized oil-sputum emulsion was carried out in 



Fig 2 — Showing mechanism w hereby material may be driven distally by 
cough or spread into neighboring alveoli when a block exists proximal to 
the material in question Thus, it is assumed that a block exists at A, then 
the material B approaches A during cougli and immediately afterward is carried 
distally toward or into the alveolus C, or possibly' into other alveoli distal to 
the block, such as D or E 

2 cc amounts by the intcrcricothy roid route after first determining the posi- 
tion of the needle in the trachea by the free aspiration of air into the syringe 
It was necessary to perform a tracheotomy for the introduction of the thick 
sputum masses which had been injected with the iodized oil This was done 
through a tight fitting tracheotomy tube with the cannula in place, so that all 
respiration went on through the tracheotomy opening and none by way of 
the pharynx Moreover, because these large masses of sputum tended to 
block the trachea, it was found advisable to introduce them at the onset 
of the inspiratory effort, so that they would surely be earned as far as the 
bifurcation and thus allow at least partial respiration to proceed When 
narcosis was established, the animals, fastened on an animal board, were 
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infection along that route by way of the lymphatics has been clearh demon- 
strated by mam, jet it has so often been merlooked that it seems to me wise 
to call attention to it again 

There seems to be little doubt that emboli cause infarctions with subsequent 
infections It seems proied that aspirations from various places m the upper 
respiratory tract cause bronchopneumonia that may precede bronchiectasis 
The differentiation made not only during clinical examinations, but during 
autopsy seem important In bronchopneumonia the areas of infection spread to 
the tissues of the lung immediateh surrounding the bronchi In lobular 
pneumonias patches of infection are seen m the parenchyma of the lung that 
may or may 'not be confined to the region of the bronchi 

Then there are cases of pneumonitis, if one washes to call them such, which 
are diffuse infections spreading along the trabeculae and subpleural planes in 
a manner similar to that in which infections spread in other parts ot the bod\ 
There are so many cases that follow operations performed under local anes- 
thetics, so mam cases in which there have been infections of the lung due, 
I think, to seasonal variations in the types of infections, and so mam that 
show' infections that apparently have started in the lobular or in the paren- 
chymal part of the lung without explicit juxtaposition to bronchi or absolute 
evidence of their origin by vascular route, that one is forced to consider that 
antigen gains entrance to the lung by the lymphatic route to act as a pre- 
disposing if not exciting cause 

It seems to me important that to keep one’s mind open to the distribution 
of these infections by all three routes — blood, bronchi and hmphatics — 
instead of being too sure that any one of these routes is responsible for the 
spreading of all infections 

Dr. Willi Meyer, New' York The various speakers hav e cohered the entire 
field thoroughly Regarding etiology, I believe that when the question of 
abscess of the lung being due principally to embolism came up about two years 
ago, many' who had observed these cases carefulh, said to themsehes “Surely 
many of these cases are due to embolism” How can it be different 5 A 
septic embolus driven into the pulmonary artery or its branches must produce 
infection of the lung — but from what we have seen, observed and learned in 
the course of many' years, it seems improbable that embolism should be the 
principal cause of abscess of the lung 

First, let us consider the aspiration that we have seen in so mam instances 
following tonsillectomy I know that up to this da\ mam larv ngologists 
insist that it is not the aspiration of blood and mucus accumulating in the 
pharynx during the operation which caused this terrific consequence to the 
patient, but that it is embolism To the majority of us that does not seem 
to be the real explanation 

Furthermore we had observed abscess of the lung following aseptic operations 
performed under general anesthesia, for instance after an ovariectomv aho alter 
an operation for strangulated hernia, performed bv other surgeons In both 
patients perfect aseptic healing occurred, and yet an abscess of the lung iol- 
lowed, in one instance complicated by a sacculated empvema 

How could that be due to embolism 5 There was aspiration during general 
anesthesia, and as the patients aspirated some 01 the contents of the stomach 
it was fortunate that the stomach had been kept emptv beiore operation and 
that far-reaching gangrene of the lung did not follow 
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material failed to cntci the trachea, having been injected by mistake into 
the prcti achcal tissues In four instances m which it was impossible to 
elicit cough within the allotted time, anesthesia was stopped and the 
animals were taken as controls of the rate of expulsion of the oil when 
cough had not been induced In the eleven other instances, satisfactory 
cough was obtained, in five cases without tracheal compression and in 
six with compression In some only one strong cough, wdule in others as 
main as tw eh e successive coughs wmre induced All the animals coughed 
more or less strongh on coming out of the anesthesia, and several were 
obscncd to swallow material wdnch had apparently been coughed up 
Roentgenograms taken on successive days show'ed the length of time 
the opaque substance remained in the lungs in sufficient quantity to cast 
a shadow In roentgen ra\ A comparison of the roentgenograms 
showed that, on the average, infiltration of the pulmonary tree with the 
opaque substance took place more rapidly and more completely with 
cough than without, and this observation was still more pronounced with 
cough plus tracheal compression Figures 3, 4 and 5 are examples of 
the degree of penetration under these three conditions, all taken three 
minutes after the mtioduction of the oil, and in figures 4 and 5 within 
one minute after cough had been induced, in the latter case with tracheal 
compression Moreover, it was noted that the oil tended to remain 
longer in the lungs of those animals in which cough had apparently 
caused a deeper penetration, and that it remained longest in those 
instances in which tracheal compression had been emplojed This was 
probabl) due to the fact that with induced cough, and especially with 
cough plus tracheal compression, a larger quantity of oil reached the 
ah eoh than was the case wdien the flow' of the oil was uninfluenced by 
artificial factors 

Figures 6, 7 and 8 correspond with figures 3, 4 and 5 in that they are 
subsequent roentgenograms of the respective cats They illustrate 
comparatively the amount of iodized oil remaining in the lungs Thus, 
figure 6, taken one day after figure 3, shows practically no iodized oil 
remaining in the lungs , cough had not been induced in this cat Figure 7, 
taken four days after the introduction of the oil in a cat in wdnch cough 
had been induced, show's a considerable quantity of the oil still in situ, 
while figure 8, taken twenty days after the introduction of the oil, shows 
the greatest quantity of the oil remaining after the longest period It is, 
of course, to be understood that the amount of oil present and the length 
of time it remained in the lungs differed somewhat at ever}' trial, but the 
illustrations demonstrate fairly the type of variations noted under given 
experimental conditions The actual presence or absence of the oil m 
the finer bronchioles and alveoli was further demonstrated m ever}' case 
by frozen sections stained with scarlet red or sudan III 
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in whom spontaneous healing will occur, and we should not wait and trust to 
luck and posture with general treatment, but we should refer the patient to 
the bronchoscopist If the bronchoscopist cannot accomplish the desired result, 
then I believe we should resort to artificial pneumothorax, unless the patient 
requires surgical measures Personally, I would not start with artificial 
pneumothorax 

Speaking of conservative surgery, I think, that the establishment of a per- 
manent opening into a smaller or larger bronchus is one of the best conservatire 
treatments in cases of infection of the lung We called this method lung lip 
fistula in order to express the idea that it is not expected to heal quickly, 
others have called it bronchostomy In a number of instances these patients 
improved materially, the fistula later healed spontaneouslj or almost com- 
pletely, and it did not bother them If this does not happen, I agree with 
Dr Lihenthal that after a certain time one should try to close the fistula The 
majority of patients are disinclined to have this done They say, “I am per- 
fectly well, why should I bother about it ? ” We all have observed that 
spontaneous closure occurs not so infrequently These patients should not be 
left to themselves on account of the possibility of future hemorrhage 

A few words more about the remarkable case of prompt disappearance 
of acute pneumothorax I also believe that if the lung collapses the explana- 
tion of the occurrence of a hyperemia of the collapsed lung is probablv 
correct, as Cloetta has maintained It was explained that sometimes chronic 
hyperemia acts so quickly also after extrapleural thoracoplasty m the tuber- 
culous patient, that it almost forces the conclusion that it is principally 
responsible for the cure of some of these patients in such a brief time 

Dr Pickhard t’s presentation of the unresolved pneumonia has shown that 
we can prove definitely by follow-up that many of the cases w’hich were called 
chronic pneumonia represent a surgical infection or condition Two jears ago, 
I reported a case before our association in w'hich the condition w'as diagnosed 
first as chronic pneumonia We might just as w r ell have called it unresohed 
pneumonia or carcinoma I would like to repeat here that diathermj, so far 
as therapy is concerned, had a most remarkable effect The fever that had 
been present for weeks disappeared after a few applications so that the attend- 
ing physician whom I had called in consultation rejoiced that his adnce had 
had such a splendid result I, too, was pleased, hou r e\ er, it was shown that 
at the bottom of the cause of trouble was a malignancy of the upper lobe 
which gradually became more conspicuous The accompanying chronic inflam- 
mation had been beneficially influenced bv diatherrm 

I have one more remark to make with reference to the so-called massne 
collapse first described by Dr Scrimger Personally I was totalh bewildered 
at first I wondered w'hat could be the cause of the sudden collapse other than 
a clogging of the bronchus In thinking over what we had seen in animal 
experimentation in former vears, riz , that the tung of the branch of the 
pulmonarv artery alongside the bronchus produces rapid shrinkage and carnifi- 
cation of the lobe by interrupting its physiologic work, it seemed plausible 
that an aseptic embolism might erentualh act likewise Howe\er the spon- 
taneous disappearance of the condition in some instances and still more the 
fact that prompt bronchoscopy with aspiration of a large amount 01 thick 
secretion from the respectne bronchus quickh aborted some oi these ca^cs 
proves that actual obstruction of the bronchus produces the acute atelectasis 
of the pulmonary parenclnma which Dr Scrimger c tiled as the fir-t acute 
massive collapse 




Figure 6 Figure 7 

Fig 6 (cat 20) — I aken one dav after figure 3 There is little increased 
densitj, practical all of the iodized oil having been expelled 

Fig 7 (cat 15) — Taken four dajs after figure 4 Some iodized oil is still 
present as evidenced In the increased densitj in both lower lobes, especial!) 
the right 



Fig 8 (cat 11) — Taken twenty days after figure 5 A large amount of 
iodized oil is still present, apparently in the finer bronchioles and alveoli, av 
evidenced by the diffuse and fine shadows cast 
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an abscess may be difficult to find by thoracotomy, and the danger of hemorrhage 
from adjacent large vessels is considerable It is most favorably situated for 
adequate drainage through an adjacent large bronchus A peripherally situated 
abscess draining imperfectly through a relatively long sinus connecting it with 
a mam bronchus, especially if it is large and shows a fluid le\el, in mi opinion, 
should be drained The nearest exit for the pus is through the wall of the 
chest Enlarged cavitation, hemorrhage, and all the train of sequelae of chronic 
septic absorption result from unduly prolonged expectant treatment in such 
cases, and the difficulties and dangers of operation in the chronic stage are 
greatly multiplied I believe that drainage should be instituted in all 
peripherally situated abscesses that do not present unmistakable eudence of 
healing during a period of almost two months of conservative or expectant 
treatment Treatment with arsphenamine is indicated in all cases in which 
spirochetes are found in the sputum 

Chronic abscesses presenting an epithelialized cavity with multiple bronchial 
fistulas require wide open drainage and cautery to destroy the epithelial lining 
some eventually require further plastic surgical measures 

Cases of multiple abscess are the most difficult of all In my experience, 
cautery lobectomy is the most effective 

In bronchiectasis, compression therapy by phrenico-exeresis, pneumothorax 
collapse and thoracoplasty, should in my opinion be given first consideration 
If such treatment is carried out early' in unilateral cases of the peripherally 
localized saccular type such as can be differentiated by the contrast mediums, 
improvement, approximating a cure may', I believe, be expected in the majority 
of cases Later, lobectomy can be performed with relatnely much less risk 
than primary lobectomy in patients not sufficiently benefited The marked 
and extensive fibrosis that results from the thoracoplasty, if not curatne, will 
greatly facilitate the closure of the bronchial stump following either eradica- 
tion by cautery or lobectomy 

Dr John L Yates, Milwaukee, Wis I shall consider the problems of 
intrapulmonary suppuration from a biologic aspect Infections in and on bron- 
chopulmonary structures are inevitably so frequent as to be iirtualh constant 
Insusceptibility or susceptibility to infection, ivhatcver the type of the micro- 
organism, recoverability or irrecoverabihty from infection after it is established, 
healing or failure of healing of lesions are traceable to strength or weakness 
of the powers of resistance, defense and repair Correct definitions of these 
interlocking processes W'hich control our destinies are imperatne, because thei 
are the foundation of therapy 

Resistance is provided by responses of fixed tissue cells adjacent to infection, 
reinforced by the cellular and noncellular elements delnered in the blood 
Adequate resistance promptly suppresses imading micro-organisms without 
recognized signs or symptoms, and there is insusccptibihti Degrees of inade- 
quacy of resistance impose corresponding grades of susceptibiliti 

Defense is developed after infections become established through the 
responses of fixed tissue cells within the local lesion strengthened b\ the 
cellular and noncellular elements delnered in the blood Adequate dciemc 
promotes undelayed recoveri with the least destruction of tissue Inadequate 
defense intensifies and prolongs immediate disabilities, and destruction of the 
tissue is corresponding!! greater 

Repair begins with the destruction of tissue and is continued until healing 
is complete, until obstructed by cicatrices and relatnc ischemia or until 
terminated at death Repair consists of the responses of fixed tissue cells s U p- 
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head and chest of the patient inclined downward Postural drainage 
this sense, at the time of opciation will aid in the immediate eliminate 
of a majority of the fluid pus escaping from cavities 

1 his action of cough may likewise be the explanation of the mann, 
in which \omitus and material from the buccal cavity reaches the alveoli 
spaces 'Vspnation probably carnes the material into the trachea ar 
larger bronchi , but it is difficult to conceive that aspiration alone coul 



Figure 9 Figure 10 

Fig 9 (cat 13) — Taken alter injection, through a tracheotomy tube, of 
thick tenacious sputum, which had been injected with iodized oil The masses 
are shown fairly intact 

Fig 10 (cat 13) — Taken shortly after figure 9 and immediately after cough 
with closure of the tracheotomy tube No great change m the position nor 
spread of the injected masses of sputum is shown 


take the material as far as the alveoli, where it would have to come to 
rest in order to produce postoperative pulmonary infection It appears 
far more likely that cough expels most of the fluid material after it has 
been aspnated into the trachea and larger bronchi, but forces some of 
it into the alveolar spaces 
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When suitable parahsis of the diaphragm and measures to improve the 
quality ot the blood are used as introductory procedures in combating broncho- 
pulmonary inflammation that does not subside spontaneously thev alone mav 
promote healing If the\ fail, subsequent interyention is less hazardous and 
often less extensive operations are required If the parahsis be made transient, 
from three da\s to three months according to the method emploved ultimate 
reco\ er> is without disability If recoverv or motion or the diaphragm proves 
to be disadvantageous and a quiescent process is reactivated, a permanent 
paralvsis maj be required 

One fact, not as vet accepted, has been established Collapse or the lung 
caused bj the abolition of intrapleural negative pressures and pulmonary com- 
pression produced bj pressures exceeding that oi the atmosphere, not onlv 
impose a restriction of blood supplj to the lung, but also increase cardiac 
labor Relative anemia reduces resistance, delense and repair Excess cardiac 
effort narrows the margin of safet} Collapse is rarelv needed and is attamed 
bj complete resections of all ribs Compression is seldom justified 

Dr. Kexxox Dux have, Cincinnati The svmposium has been much more 
stimulating to an internist than I imagine it might be even to a surgeon 
Nothing has been more striking than the experiments of Dr Crowe, bv which 
he placed infectious material from the teeth and the sinuses in the bronchi 
and produced abscess of the lung 

It is common for clinicians to note bronchiectasis, chronic bronchitis, 
bronchopneumonia and even abscess following sinusitis 

The close relation of the upper and lower air passages has been shown bv a 
recent stud} of 700 patients sent to the Diagnostic Center of the United States 
Veterans Bureau in Cincinnati, and which soon will be presented bv Dr 
Skavlem and me 

The condition in the 700 patients had previoush been diagnosed as some 
chronic disease of the lungs Tuberculosis was the most common cause but 
164 cases of chronic nontuberculous mtections ot the lung were reviewed in 
the series and 128, or 7929 per cent showed inlection in the upper respiratorv 
tract Influenza, gas exposure and lesions oi the heart accounted ior most ot 
the remaining 20 per cent 

Chronic infection of the ear should alwavs suggest chronic sinusitis and 
the necessarj examination should follow 

It is difficult to interest rhinologists in chronic sinusitis which does not 
cause svmptoms in the head Such lesions cause serious imections ot the lungs 
This societ} needs specialists in diseases ot the nose and throat who will studv 
and work with us, men who are stud} mg the whole respiratorv tract D- 
Mullen, formed} of Colorado Springs now ot Cleveland is such a man he 
has done excellent research work along this line He ha ~ proved that 
india ink can be carried from the antrum to the lungs and that the Ivmph 
nodes at the root of the lung are injected He has not proved this tran-mis-non 
to be wholl} through the Ivmph stream 

Infection from the teeth and sinuses can be directlv aspirated into th 
bronchi It is well that our surgeons are doing much to protect this route 
against infection 

The blood mav also be mtected pass to the right side oi the heart ai o 
directlv to the lungs, where the capillaries slow down the circulation *>i <’ 
the white blood cells get their opportumtv to attacl the iniectton 
The svstem is better protected through the Emphatic stream 
Here the Ivmph chains act as natural barriers The'C mav be at'pn ered 
and the infection mav reach the general circulation because die cervical ch->i 
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ABSTRACT OF DISCUSSION 

Dn Evakts A Graham, S( Louts I Hunk all these fundamental con- 
siderations such as cough that have been taken up from time to time before 
this association are of the utmost importance, because any fundamental observa- 
tion, of course, is of much more value than merely detailed observations 
relating to particular features of particular subjects A number of points 
in Dr Archibald’s paper interested me greatly One point of practical impor- 
tance that has come up in tm own experience concerns the question of roentgen- 
ra\ interpretation after the use of iodized oil I feel that since iodized oil 
is now, apparently an accepted agent in the diagnosis of pulmonary condi- 
tions, the possibility of its having been used must always be considered m 
the roentgen-raj interpretation of films of the chest What I mean more 
particular!) is tins Recently I had a patient with pulmonary suppuration in 
whom iodized oil was introduced, pulmonary suppuration w'as confined to 
one lobe Two months after the introduction of the iodized oil, the other 
lung on roentgen-ra) examination seemed to he studded with extensive tuber- 
culosis 'I hat is to say the plate mimicked accurately an extensive tuberculosis 
unohmg both lung s As a matter of f act , the man was perfectly well at 
that lime, and did not have anj symptoms, not e\cn cough What evidently 
happened was that the iodized oil was scattered through both lungs, probably 
h> coughing, as Archibald brings out Unless the physician knew that iodized 
oil had hccu injected, if lie had mcrclj seen the plate, he would have been 
tempted to make the diagnosis of extensne tuberculosis in a person who 
was not at all tuberculous 

There are other dangers of cough which Dr Archibald did not mention 
l hese are of practical danger to us as surgeons I have seen an abscess 
of the lung rupture spontaneous]* during the course of operation under local 
anesthesia, as a result of wolent coughing Scieral times I bare also seen 
pleural adhesions torn as a result of uoleiit coughing Several tunes, after 
suturing a lung to the waif of the chest m eases of pulmonary suppuration 
I ha\c had the unpleasant experience of having these sutures torn away as 
a result of coughing during the next two or three days Because this has 
happened to me, I have made it a rule to attempt to abolish the cough reflex 
as much as possible during the time m which I am attempting to create 
pleural adhesions For that reason, it has been nn practice to keep the 
patient under the influence of morphine for a period of davs in order to 
diminish the cough as much as possible and thus to avoid tearing the adhesions 
I am trying to create 

Two other points that interested me concern the origin of the cough reflex 
and the spontaneous disappearance of cough reflex First, in the series of 
experiments reported on abscess of the lung in dogs, Dr Allen found that 
for some reason some of the dogs coughed and others did not, regardless 
apparently of the location of the abscesses Why some dogs coughed con- 
siderably during the whole progress of the abscess and other dogs seemed 
not to cough cannot be explained at present In eases of bronchial hstu a 
recently established, I have noted repeatedly (and this observation has been 
made by many others, for I have heard Dr Lihcnthal speak of it a number 
of times) that the cough reflex from a bronchus of even considerable size 
will disappear over a period of time I have made observations on a con- 
siderable number of patients Soon after the establishment of the s u ’ 
there will be an active cough reflex which can be produced easily by proomt 
of the fistula After possibly a couple of months or so, this cough re ex 
may have entirely disappeared, so that one can do almost anything msi c 0 
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localized acute pulmonarj inflation with a foreign bodv, but I bare not observed 
this type of disturbance in other than cases in which a foreign bod\ was present 
More commonly, irrespective of the cause, there are phjsical signs indicating 
partial or complete collapse of that part of the lung supplied b\ the occluded 
air passage Roentgen-ray examination may afford such direct evidence as 
the shadow of a foreign body, but indirect indications of bronchial obstruction 
are more often obtainable and consist of changes wh ich mar be interpreted 
as due to pulmonary inflation or to collapse of parts of the lung supplied bv 
the affected bronchus Occlusion of a primary bronchus or one of its branches 
is so commonly associated with significant physical and roentgen-ra\ svmptoms 
that their absence is to be regarded as evidence against bronchostenosis affecting 
these regions Experience, how'ever, is not sufficient at present to justifv the 
belief that occlusion of the larger bronchi can with certaintv in all cases be 
excluded by these means, and disturbances of the smaller bronchial branches 
fail to give significant symptoms It seems desirable, therefore, that practicallv 
all patients with localized suppurative lesions be examined bj bronchoseopv 

Dr Kernan is to be congratulated on his favorable results until bronclioscopic 
treatment His twenty-nine “cures," 42 per cent, in sixty-eight patients on 
whom three or more bronchoscopies were performed is strikinglj in favor of 
this method on comparison with mj r series of 106 cases in which the patients 
were treated by rest and postural drainage and in which twentv -four, or 
22 6 per cent, recovered when the duration of the illness was eight weeks or 
less I should like to ask Dr Kernan what his bronclioscopic procedure was 

Dr. Lilienthal I think Dr Lord was mistaken Instead of "bronchos- 
copy,” as he understood it, the word was “bronchostorm ” 

Dr Robert Miller, Baltimore May I saj a word about the papers of 
Dr Allen and Dr Crowe 7 These two papers represent excellent laboratorv 
work In relation to that of Dr Crowe, I found mvself working on the same 
subject three years ago, and consequenth am more or less familiar with its 
development All of us went through a phase of doubt as to whether one could 
produce an abscess in the lung of a dog Some of us were beginning seriously 
to consider the dog immune from this condition I was much surprised at 
the extreme type of experiment 

Our experience w r as that if one partialh resects two ribs m a dog and 
exposes the lung, deliberate^ cauterizes an area straight into the parenchvnia 
of the lung, burns it out, devitalizes it, then places m the ca\it\ a rough 
metallic foreign body large enough to irritate the walls of the cavitv and 
closes both the wound in the lung and in the wall of the chest without drainage 
healing by first intention alwavs follows With the wound firmh healed we 
tried to inject cultures of hemoljtic streptococci We localized the foreign 
body and knew we were placing virulent streptococci together with a lorcign 
body in a closed cavitv This mevitablj means an abscess in the human bodv 
but not in a single one of these dogs could we produce an abscess ot the lung 
Curiouslj enough, even under the conditions described if the dog was allowed 
to live, the foreign bodv was sometimes extruded from the lung and lav in 
the pleural cavit} Until one has tried to produce an abscess ol the lung in 
the dog it is difficult to realize how much work this paper b\ Dr Crowe and 
that bv Dr Allen represents 

I w'as interested in the remarks of Dr Hcdblom regarding the treatment 
in earls cases of bronchiectasis in the lower lobe \\ e have encountered soeral 
cases of this sort in Baltimore rccentlv The patients have all come irom the 
internists with a diagnosis ot either earlv bronchiectasis small ab^cc" oi the 



336 


ARCHIVE S OF SURGERY 


') I,' 0 phj s,cal n,eans t0 control the useless cough and also to make the 
useful cough less painful and diminishing its intensity consist in bandaging 
or, rather encircling the thorax with wide strips of Lihenthal’s elast.kon 
'-veil if the encircling band is tight, its elasticity will permit the patient to 
breathe with relative comfort The importance of thus restricting cough and 
respirator} movements at the same time is, of course, of obvious advantage 
in thoracoplastic cases Under physical means of controlling useless cough 
I must also mention the importance of urging the patient to lie on his affected 
side, even during sleep He will thereby compress the affected lung in a 
measure, diminish the respiratory movements and, ipso facto, lessen the 
desire to cough The posture treatment can be aided materially by the use 
of little pillows placed so as to enable the patient to maintain the most desired 
position with the greatest case and comfort When the cough, which I 
designated before as a nervous or habit cough, cannot be controlled by 
discipline alone, it is well to suggest to the patient that he make a sudden 
inspirators effort, that is to say, inhale quickly and shortly when he thinks 
he must cough This method of treating habit cough is often effective 

My own method of reducing the number of respirations and limiting them 
to the diaphragm during the waking hours, I believe, may be justly considered 
as another pin steal means to control useless cough I explained this method 
in full at the last Washington meeting of this association in my address on 
the subject of “Medical Care of Thoracoplastic Cases”” 

1 he last method of controlling cough is by medical means These are too 
numerous to mention here, so I will limit myself to speaking merely of a few 
Plain water taken m small sips will help to control the merely irritating cough 
Sodium chloride in rather large quantities taken with food will help when 
the expectoration is so tenacious as to make the ejection painful The various 
alkaloids of opium arc often resorted to in combination with expectorants, 
such as ammonium chloride, ammonium carbonate, balsams of peru and tolu, 
licorice, chcrrv laurel water and glycerine However, the most efficient anti- 
cough remedy in my experience is heroin, and I mention this not without a 
feeling of regret It has been tm privilege to serve in three military depart- 
ments of this country the regular arim, the U S Public Health Service 
and the U S Veterans’ Bureau In none of them is the use of heroin allowed, 
simply because it is thought that the dispensing of heroin might lead to drug 
addiction I am willing to confess that I have prescribed it from the time 
when it was first put on the market, and I cannot recall a single case in 
which addiction to heroin developed, perhaps because I was exceedingly careful 
The largest dose I have ever prescribed was 3 /i 2 gram (0005 Gm ) every four 
to six hours, with the direction to give less as cough subsides, and I have 
never written a prescription without the injunction to the druggist Nc 
repetatur sine ordine ” When heroin cannot be prescribed, codeine is the best 
substitute Of course, surgeons have a right to resort to hypodermic injections 
of morphine after a thoracic operation to allay the cough, but I feel sure 
that their experience also is that such injections to control painful cough and 
to dimmish hurtful succussions lead to morphinomania only in the rarest 
instances if ever 

I present these suggestions, not in the spirit of criticism of Dr Archibald’s 
valuable contribution, but as a possible help in the management of the cough 

Dr Frederick T Lord, Boston Dr Archibald’s paper brings up for dis- 
cussion an important and often perplexing problem as to the best treatmen 

6 Knopf, S A Medical Care of Thoracoplastic Cases, Arch Surg 12 
298 (Jan) 1926 
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not to be accurate, because in the case of the lung there is a constant inside 
pressure of IS pounds (6 8 Kg ) to the square inch through the air passages, 
but, provided there is no obstruction in the air passages, this pressure remains 
the same, whether the lung is expanded, collapsed or compressed and therefore 
this factor need not be considered We must therefore come to the conclusion 
that the greatest amount of blood is found in the expanded lung less in the 
collapsed lung and least in the compressed lung 

In reference to Dr Eggers’ paper, his observation was exceeditigh inter- 
esting, and the words selective action forcibly bring out Dr Eggers’ meaning 
Of course, the pressure within the thorax cannot select one part more than 
another, there will be an equal amount of pressure on all parts of the lung, 
the reason why there is an effect on the diseased part is that the pressure is 
more effective there That particular part, previous to the pneumothorax, is 
edematous, and there is some destruction of tissue The lung in that particular 
portion has lost its elasticity, consequently, the pressure on that part will be 
more effectne than the pressure on the normal part of the lung If, on the 
other hand, the same portion had already undergone cicatrization, the sup- 
posedly selective action would not be observed 

Dr William Lerche, St Paul, Minn I should like to mention two cases 
of foreign bodies in the bronchi with results analogous to those that Dr Graham 
had m his experiments, namely, multiple abscesses In one of the cases a 
pimento, in the other, bits of peanut, had become lodged in the bronchi 

Dr. E A Graham, St Louis I shall try to be brief, although there is a 
temptation to speak a good deal on this long list of papers 

I w r as glad that Dr Lilienthal made the statement which coincides cntirch 
with my own opinion about these cases, namely, that at the present time there 
cannot be any standardization of treatment m cases of pulmonan suppuration 
Furthermore, results which are important in a symposium like this are of 
necessity applicable only to the type of cases which the author is thinking 
about udien he makes his report For example, I know that I do not operate 
in certain cases of suppuration of the lung when others do I know cquallv 
w r ell that I operate in certain tvpes of cases when other surgeons perhaps 
would not operate 

Therefore, when we are speaking of pulmonan suppuration, 1 think each oi 
us has a certain resen'ation in mind which it is often difficult to express and 
describe when one deals wuth patients treated b\ a certain method and other 
patients treated by other methods 

If all cases of pulmonary suppuration without regard to tipe or distinction 
are placed in one large group, the proposition must be faced at once that no 
matter w’hat form of treatment is gi\cn or whether or not am treatment is 
given, the mortality rate will be high Win is that true 5 One reason is that 
at least m the experience of Singer and imself, based on more than 300 case' 
of pulmonan suppuration, 10 per cent of the cases hare been associated with 
carcinoma of the lung, it has not alwavs been prnnan carcinoma but it has 
at least been malignant disease of the lung 

With the present unsatisfactory method of treating patients who have malig- 
nant diseases of the lung 10 per cent, if the series is large enough ill die 
no matter what is done for them There is also a large percentage oi patiu ts 
with pulmonan suppuration, at least m our experience, who haec ecrcb r al 
embolism or cerebral suppuration or meningitis Mam oi these patients have 
come to us with these features already developed 



INFECTIONS OF 1HE LYMPH NODES OF THE 
BRONCHIAL TREE 

WILLIAM LERCHE, MD 

ST PAUL 

Hie tracheobronchial lymph nodes, as described by Sukienmkow, 1 2 
were brief)} outlined by me in a recent paper 3 The bronchopulmonary 
nodes, also described by Sukienmkow, arc found mostly at the angle of 
dn isiou of the larger bronchi (fig 1 ) Miller 3 stated that the broncho- 
pulmonan nodes and lymph follicles are rarely found beyond the third 
division of the mam stem bronchi, but that lymphoid tissue aggregated 
m masses of \armhle sizes arc found throughout the lung The situa- 
tion of these masses ma\ he peribronchial, periarterial, perivenous or 


T tnwfie'il \ n 
T rrxirr Ivyrrt n 
?,trtvfrr tttnvful/v 


rr.art-rv>l fro nefsy 
pdmori I rw — 
'R.naiwrtmj i«ok - 

I 

np 

tlftodio fxAnonLn ,i‘ 



L.dVftdrol f.rw 
TnuA-a 

Ureatr larywj n 


Lcx\n«tln<J Unk 
L broncho- pu I morun 


log ] 
mhou’) 


■ Iht tracheobronchial and bronchopulmonan hmph nodes (Suhien- 


subplcural According to Miller, there are five locations at which 
lymphoid tissue is particularly found (1) where the radicles of the 
pulmonary^ vein arise from the pleura, (2) where veins arising from 
the distal end of ductuh alveolarcs join venous trunks situated on the 
periphery' of the primary lobule (anatomic unit) , (3) where veins 
arising near the place at which bronchi or bronchioh divide, join larger 
venous trunks which may be situated m septums of connective tissue, 
(4) at the distal end of the ductuh alveolares, and (5) at the place where 

1 Sukienmkow, W Topograplusche Anatoiwe der bronclnalen und trachea- 
len Lymph drusen, Berl khn Wchnschr, 1503, p 316 

2 Lcrchc, William Infected Mediastinal Lymph Nodes as a Source o 

Mcdiastinitis, Arch Surg 14 285 (Jan ) 1927 

3 Miller, W S Studies on Tuberculous Infection III The Lympha ics 
and Lymph Flow in the Human Lung Am Rev Tuberc 3 193 1919 
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Despite the fact that this tjpe of operation has been reser\ed lor the most 
refractor} cases, essentially the cases of chronic suppuration that continue lor 
periods of years, and despite the fact that man\ ha\e been cases of multiple 
abscess and similar conditions, it seems to me that our results hare been 
reasonably satisfactorj For example, in this series ot fort} -fire cases, there 
have been three deaths which I would ascribe directlj to the operation One 
was the case of hemorrhage to which I referred Two were cases of cerebral 
embolism, presumably air embolism occurring during the cauterization, which 
resulted in instant death In addition to that, howerer, there are four other 
patients who died while still in the hospital, I am willing to sa\ that the} 
died as a result of operation, but death occurred from four to ten weeks after 
the cauterization They include (1) one death from acute cardiac dilatation 
sixteen days after cauterization, (2) one death from p}emia, in this case, 
abscesses rvere scattered throughout the body, if we had recognized that, we 
would not have kept on rvorkmg at the lung, (3) two deaths from cerebral 
suppurative complications — meningitis m both cases 

Thus, seven patients have died in the hospital following this procedure, a 
mortality of 15 per cent In addition, during the three }ears that we hare 
been carrying out this procedure, we hare learned that fire other patients are 
dead These patients died of various conditions not attributable to the opera- 
tion of cautery pneu mectomy Tw’o died during attempts made elsewhere to 
close bronchial fistulas Trvo other patients were said to have died of pneu- 
monia Possibly the} had a recurrence of pulmonar} suppuration, the} died 
from a year to a year and a half after operation In all, 25 per cent of 
these patients are dead, but 43 per cent are well, entire healing has occurred 
and bronchial fistulas or other conditions hare not resulted ^n additional 
15 per cent of patients are free from s}mptoms and arc back at their usual 
duties Some of them are laborers who perform hearr labor, others arc house- 
wives, but the latter hare bronchial fistulas There are an additional 13 per 
cent on whom operation has been performed within the last six months who 
are well and free from symptoms, but I do not know }ct what the results 
will be There is one case, or 2 per cent, concerning which I hare not been 
able to get a follorv-up report Twent}-fire per cent of the patients arc dead, 
but 73 per cent are known to be free from s}mptoms at the present time, 
most of rvhom are back at work earning their bring and earning on their 
usual occupations Of the total number of forty-fire cases in mv or n experi- 
ence, there was onl} one death from hemorrhage 

Now a word or two about bronchial fistulas I hare a iccling tint ha« 
been expressed once or twice at this srmposium that bronchial fistulas had 
better be let alone Some of the speakers do not agree, but in mr or n 
experience in the majorit} of instances, after bronchial fistulas hare cea=cd 
to be of use the} heal spontaneouslr I think too much tinkering is done 
with them I think the operation of closure of the bronchial fistulas is serious 
In m} cases fatal air embolism has occurred, which is as tragic as anr death 
that could result from an} operation of anr trpe and still more tragic becau c 
one does not expect it 

I hare been astonished to listen to the discussion on pneumothora' bee tine 
I had thought that if there was one treatment which had been found to be 
effectire in certain cases of suppuration of the lung, it v as pneumo'ho'-a' I* 
has been amazing to hear a contror ersial discussion on that subject 1 did 
not bring our statistics along, but Singer and I hare seen mam pat cm 
with cases of acute abscess of the lung recorcr alter the permrmance <i 
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but communicate fiecly with each other On the other hand, accordmg 
to Millci, vnhes prevent the passage of any injection mass from the 
plcmal lymphatics into the deep lymphatics of the lung, since the valves 
m the connecting vessels between the pleural and the deep lymphatics 
point toward the pleura Therefore, when the normal drainage of the 
deep hmphatics of the lung toward the hilutn is prevented, the flow may 
lie into the pleural lj mphatics Miller suggested “that this arrangement 
of the vahes, probably explains why tubercles may be found m the 
pleura and not in the deeper part of the lung ” It also probably explains 
the formation of acute nontubcrculons abscess in this locality Valves 
pointing toward the hilum have been found in the mam trunks draining 
the plcnral lymphatics and also in the lymphatics about the pulmonary 
\cms neni the hilum The lymph from the lungs, the bronchi and the 
lower part of the trachea and its bifurcation, as well as from the larger 
part of the pleura, is received In the tracheobronchial nodes The 
hmphatics from the pleura of the inferior half of the lower lobe 
according to Cunningham, pass through the hgamentum pulmonale and 
dram into the prcnoruc lymph nodes 

There arc two routes by wduch micro-organisms can enter the area 
drained in the tracheobronchial nodes 1 They may be carried into 
the lower respiratory passages by inhalation, penetrate the epithelial 
lining and be conveyed to the tracheobronchial nodes by the lymphatics 
Rogers obscr\cd that seven days after guinea-pigs had inhaled tubercle 
bacilli, b) being sprayed with an emulsion of tuberculous sputum, tuber- 
cles were macroscopically visible in the lungs, and the tracheobronchial 
nodes were distinctly enlarged 2 The micro-organism may be earned 
by the blood stream, and, after passing through the w 5 6 7 alls of the vessel, 
may gain the lymphatic system and be conveyed to the tracheobronchial 
nodes Krause 7 found that 

After subcutaneous (right groin) infection of guinea-pigs with massive doses 
of tubercle bacilli they were found in the lung and tracheobronchial nodes at four 
days At any giicn time during the period from four to twenty-six days after 
infection there arc more bacilli in the tracheobronchial lvmph nodes than in both 
lungs 

5 Cunningham, R S On the Development of the Lymphatics in the Lungs 
of the Pig, Anat Record 9 69, 1915 

6 Rogers, J B Further Observations on the Artificial Tuberculous In cc 
tjon of Guinea Pigs Through the Respiratory Route, Am Rev Tuberc. 

1920 

7 Krause, A K Tuberculosis in the Guinea Pig After ^ubcutaneous 
Infection, with Particular Reference to the Tracheo-Bronchial ymp 

Am Rev Tuberc 4 135, 1920-1921 
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the next meeting of the American Surgical Association m which I opened a 
tuberculous cavity and tried to make the resulting stoma permanent, it was 
impossible to do so, and the stoma closed The patient still has tuberculosis 
Now as to the air embolism, if Dr Graham will work with the patients 
head knver than his heels, he probable will not get air embolisms 

Dr A 0 "W ilex sky, New York I hate been much interested in Dr 
Crowe’s experimental w r ork, because a number of tears ago I tried to make 
an abscess of the lung, and the method I used was the following I per- 
formed experiments on both dogs and cats I took a bronchoscope and passed 
it into the trachea As at that time there were many cases of abscess of the 
lung, there was no difficulty in getting the contents of the abscesses, and I 
injected the latter directly into the trachea Either nothing happened or the 
dog was sick for a day or two and then gradually recoeered, ultimately an 
abscess did not form I think the dose of material was gnen so suddenh 
that the reflexes of the animal w r ere sufficient to expel the mass of material 
injected I am interested in Crowe’s work for this reason, when a focus of 
suppuration is established in anatomic relation with the air passages, as b\ 
his method, the dose of infection is brought dowm constantly in small quantities, 
and I think that is the reason why r the infection materializes into an abscess 
of the lung It is interesting to note that so raanj of the children in whom 
Dr Graham found sinus disease recovered after the condition ot the sinuses 
was cleared up 
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Among its sc\oral functions is the major one of limiting the spread of mic- 
tions, and in no infection is tins office so manifest and so well performed as in 
tuberculosis Whether tubercle bacilli are inhaled or ingested, practically every 
natural infection begins at that moment when they shall have passed the mucosal 
epithelium and have gained the sttbmticosa There, between the cells of a bodily 
structure, they arc always, first within the province of the lymphatic system, and 
ill that are conmed further will, within a microscopic distance be carried into 
hmphatic \csscis and proceed by these for variable distances At countless places 
thrn will meet with intercalated collections of lymphoid cells that range from the 
minutest aggregations to large lymph nodes It is impossible to escape the 

idea that one of the resisting functions of allergy lies in the latter’s ability to 
fi\ bacilli promptly where they settle and thus impede or prevent their further 
distribution Lymphoid masses will act similarly, though in another way In 
e\crj instance in which infections is established w'e must believe that both the 
Ijmphatic system and allergs arc contributing their part to the sum total of 
resistance 

When micro-orgnniMns settle in a lymphoid mass or in a lymph node 
in the lung, the) may (1) become destroyed in situ or remain latent, 
(2) inflammatory reaction may take place followed by healing, with or 
without deposits of calcareous matter, (3) suppuration may take place, 
and the node imolvcd ulcerate into a bronchus, or (4) into the paren- 
clnma ot the lung and give rise to an abscess of the lung 


urpour or casls 

Casi- 1 — A man, aged 13, had had measles and whooping cough in childhood, 
otherwise he had been well, although he had never been robust Tw'O months 
before lie came to me for examination, he bad noticed a slight pain a little above 
the right nipple and a slight cough accompanied by a scant but offensive oxpec 
toralion of purulent material The symptoms soon subsided Twelve days later, 
be bad a see ere pain just above the right nipple, at the same time, lie had an 
attack of coughing with the sudden expulsion of large quantities of extremely 
offensne smelling material The patient had been working up to the time of 
the rupture of the abscess, winch happened while he was being jolted m riding in 
an automobile over a railway crossing He w T as then in bed for awhile According 
to lus statement, lie did not have fever throughout this sickness The cough and 
expectoration gradually became less, and the odor disappeared The lungs were 
normal, except for a few' rales in the right lung Results of the examinations of 
the sputum for tuberculosis were negative Roentgenograms showed that the 
right lung had not cleared up in the triangular area ( a a a, fig 3) that probably 
had been the seat of the abscess The shadow', b, m the roentgenograms proved to 
be two concrements probably expelled from the cavity of the abscess into a 
bronchus The patient was advised to have the concrements removed bv bron- 
choscopy, but he coughed up the larger one without aid a few hours later 
Bronchoscopy was postponed at his request Two weeks later, he coughed up 
the smaller stone The cough and expectoration gradually ceased and tnc 
patient’s health lias been good The suppuration probably started m the tissue 
surrounding the concrements in the bronchopulmonary nodes Whether i 
micro-organisms had been latent or of recent arrival, they had appaiently >ee 
of low virulence 
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the trachea unaccounted for The sum total of the contraction 
of all the muscles involved results in a sudden diminution of intra- 
thoracic capacity, with a corresponding concentric rise in intrathoracic 
pressure The latter is readily demonstrable \\ ith a pneumothorax 
manometer and needle inserted into the thorax during cough And, 
furthermore, the height of the manometer reading during cough w ill be 
the same regardless of which portion of the chest cavity is tapped, thus 
demonstrating the existence of a uniform concentric rise in pressure 
from all sides Hence, a uniform pressure is exerted on all portions of 
the lungs An outlet for this increase m pressure is sought and is found 
in the sudden escape of air from the lungs through the trachea, lan n\ 
and buccal cavity This sudden expulsion of air is recognized as the 
common manifestation of cough 

Any foreign substance in the tracheobronchial tree may be capable of 
stimulating the cough reflex However, it has been demonstrated repeat- 
edly that a tolerance to the excitation is rapidly obtained — in a matter of 
minutes — whereby the reflex is lessened and often temporarily entirely’ 
lost On the other hand, all portions of the pulmonary’ tree are not 
equally' excitable Jackson 2 concluded from bronchoscopic observations 
that the finer subdivisions of the tracheobronchial tree, together v ith the 
alveoli, show decidedly' less cough production from instrumen- 
tal contact than the larger bronchi, while Reinberg , 3 working with the 
fluoroscope, found that secretions in the peripheral bronchial tree ( filled 
through a bronchial fistula) did not produce cough in bronchi of the 
fifth, fourth or third order, cough being produced only w hen the second 
or first order or the trachea is filled While operating under local 
anesthesia on a patient wuth a long standing pulmonan abscess which 
had recently been exposed by r thoracotomy', w’e observed that cough was 
readily' initiated when the larger communicating bronchi were probed 
In a case of pulmonary' abscess, opened through a large window in the 
chest, in the base of which there opened a number of bronchi and 
bronchioles, w r e made the observation that cough was readih initiated 
when a probe w'as inserted into one of the large bronchi, while a smilar 
procedure w r as without effect in the case of the bronchioles 

Moreover, the act of coughing, although itself primanh a forced 
expiratory' effort, is immediately preceded or followed b\ a markedh 
increased inspiration This becomes most evident during a so-called 
spasm of coughing, when one observes a rapid succession of deep inspira- 
tory and increased expiratory efforts 

2 Jackson C Cough Bronchoscopic Observations on the Coucli Rcflc\, 
T A M A. 79 1399 (Oct 21) 1922 

3 Reinberg, S A Roentgen-Rav Studies on the Ph\siolog\ and Pathologv 
of the Tracheo-Bronchial Tree, Brit J Radiol 30 451 (Dec ) 1 92^ 
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Casf A man, aged 23 , had had whooping cough at the age of 3 years 
Shortly after tins attack, he aspirated a brass cuff link Since this accident he 
had had a cough, at first it was dry, but it gradually became purulent, and the 
sputum had a fetid odor lie had often had vomiting spells since the accident 
The patient was referred to me at the age of 14 Roentgenograms revealed the 
cuff link m tlic right bronchus (fig 4) He had a right bronchiectasis and club- 
bing of the fingers Bronclioscopic examination revealed a stricture of the right 
hroncluis a little below the origin of the upper lobe bronchus Granulation tissue 
and a great deal of pus were seen The cuff link was removed Some time 
later the patient returned, and he was advised to try bronchial lavage and treat- 
ment through the bronchoscope, but the athicc was not accepted At the age 
of 21, he again returned and wanted something done for the cough and for the 
foul expectoration The sputum amounted to 300 cc m tw’cnty-four hours, 



Fig 4 (case 2 ) — Roentgenogram showing the cuff-link in the right bronchus 


examinations for tubercle bacilli w’crc negative Tiie urine was normal Roent- 
genograms after injection of iodired oil 40 per cent sliowmd bronchiectasis of 
the middle and lower lobes of the right lung (fig 5) I intended to perform a 
graded thoracoplasty, but the patient developed cerebral symptoms and died o 
abscess of the bram 

Necropsy had to be limited to the right lung (fig 6) The lower and middle 
lobes were pink until darker areas of red The upper lobe bad the pigmented 
appearance usually found in the lungs of the adult city dweller The right 
tracheobronchial groups of lymph nodes consisted of a firm reddish mass 
measuring 2 5 by 4 5 cm The inferior group was similar in color and consistency 
and measured 2 5 by 5 5 cm The groups of nodes at the angles of the division 
of the bronchi to the middle and to the lower lobes were large and firm, we 
measuring 3 by 1 75 cm Nodes 2, 3 and 4 encroached on the vessels The n 


16 Pancoast, H K , Dunham, K, and Baetjer, F H Cluneal and X Ray 
Findings in the Chest of Normal Children, Am Rev Tubrc 6 331, 1922 
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lobe of a tuberculous pulmonan cauh, and noted that the maternl 
dropped to the bottom of the cavit) With three successnc coughs it 
was spread into the middle lobe, then transported to the lower lobe ot the 
other side and finally coughed up This important observation a fiord* 
a -usual demonstration of the spreading action of cough, and suggests 
the mechanism of the production of bronchial embolism Ballon noted 
a similar phenomenon w r hen iodized oil had been injected into the 
bronchiectatic cavities of a patient After a few' minutes cough was 
seen to empty the cavities and disseminate the oil w idely throughout the 
pulmonary field Ameuille points out that this illustrates how aspirated 
infectious material may be scattered by cough to all portions of the lung 

Still another mode may be suggested wherein, under certain condi- 
tions, the expiratory effort itself maj be the means of spreading <>r 
forcing material deeper into the pulmonar) tree rather than expelling it 
For example, one may assume that there is a block, such as might hi 
produced b} a plug of mucus or a bronchiolar spasm, in a proximal 
bronchus Then one may imagine that material distal to the block is 
forced toward it by the expiratory forces during cough, is unable to 
pass the block and then, immediately after cough, is carried on the 
rebound distally beyond its original depth of penetration either toward 
the original aheolus or now into new' areas Thus in figure 2 it is 
assumed that a block exists at A, then the material B approaches A 
during cough and immediatel} afterward is carried distalh toward or 
into the aheolus C, or possibh into other aheoh distal to the block *mh 
as D or E 

Howeter, regardless of the exact mechanism wherein the result is 
obtained, it has, as noted preciously been repeatedh obsentd chtm ill\ 
that cough may be the means of spreading material in the tracheo- 
bronchial tree The following experiments are presented with the \iew 
of demonstrating the truth of this assumption 

EXPERIMENTAL METHOD 

In order to be able to xisuahzc and secure permanent records oi ilu octu > i 
of cough on material in the tracheobronchial tree we used a MiliMance wlmh 
would cast a shadow' b\ roentgen ra\ The iodized oil was schctul bee in-e 
of its excellent roentgenographic properties the case of its introduction ml 
the possibihti of incorporating it with other substances Three set- «*i e \p< ri 
ments were planned one with oil alone another with equal pin- oi ll > oil 
and thick sputum (obtained from a patient with bronchiectasis) whieh \ e-e 
thorouglih mixed be being drawn back and forth repeatedh thrmiJi i arr »\ 
mouthed si rmge until a perfect emulsion was obtained oi a iluidiU app r *' 
lrnatch equal to the oil alone and another with thick teincn.ii- m- . - ■ 

5 Ballon D H Ltpiodol m the Diagnosis oi Bronchopuln < ran I < < 

be the Bronchoscopic Method \rch Otolarenc 3 -rO > (Mae) l f, 2" 
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of IK bromju ,o the „„<!cile and lower lobes were constricted x „ hrm * , 
f, ,ros» was marked al these points, and tire bronchial walls n'erfS ” 

° 1 " n<Ie ^ al f '*■ an s | c of dll ision lo tlic upper lobe were soft and 

aillhracotic (l, s 6) The d.ffcrenee m color betneen the upper lobe a d , he 

he , Ul'n T, r r T""" g M,cr0sc0 l” c of the nodes from 

he nitdtlk ami lower lobes showed onl, a small amount of fomentation, ,»l„| c 

Ihc pros, appearance of the nodes from llic upper lobe was that of parked 
.iritlirVICOMs CU 


Sltm^u 17 lus shown that pigmentation is present in the lungs of 
human beings more than 23 days old In the normal lung, some of the 
Imci particles of carbon and other inhaled dust may enter the alveoli 



Fig 7 (case 21 — Roentgenogram of the fresh specimen of the lung alter 
injection with sodium bromide solution, and the various groups of nodes covered 
with lead foil corresponding exactly with their forms The arrow points to the 
stricture caused b\ the cufflink The right group of tracheobronchial nodes in 
the specimen was in close contact with the trachea and the right bronchus, with 
the lower pole overlapping the bronchus The apparent separation is due to the 
angle at which the roentgenogram was accidentally taken 

and be carried by phagocytes through the alveolar wall to the lymphatics, 
which convey the dust-laden phagocytes to the tracheobronchial nodes 
On their way thither, however, much of the dust is deposited m the 
tissues along the lymphatics, in the lymphoid masses and m the broncho- 
pulmonary nodes Pigments may he found m practically all the bssues 

17 Slnngu, S Ueber die Staubmhalation bei Kindern Virchows Arch f 
path Anat 200 207, 1910 
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placed on an inclined plane of 30 degrees, head up, so as to lacihlatc the 
flow of the oil into the finer bronchi Cats were the experimental subjects 
m all instances but one, in which a dog was used 

In nearly all of our own senes of cases the injection was made by the 

bronchoscopic method All the injections were made b\ Dr Daud Ballon, 
of the department of otolaryngology m the Royal \ ictoria Hospital We 

agree with his attitude that at least in the first injection ot the oil the broncho- 

scopic method should be used, for the reason that this is the onh method 
which can yield a satisfactory and direct visual examination of the injected 
field Reference should be made to Dr Ballon’s papers for a full statement 
in this respect Later injections may well be made be the indirect transglottic 
method, aided by proper posturing The results of this method haee been 
satisfactory evhen combined evith the information afforded by the first broncho- 
scopic examination 

Preliminary experiments were then conducted in order to determine the 
rate at w r hich iodized oil or the iodized oil-sputum emulsions flowed into the 
pulmonary tree under light general anesthesia This was done b\ taking a 
series of roentgenograms at intervals of from two to three minutes, beginning 
immediately after injection Four animals were used, two with the oil alone 
and two with the emulsion The rate of flow' in all instances was approxi- 
mately the same Thus, it was found that the larger bronchi were outlined in 
from two to four minutes, that from eight to ten minutes were required for 
good penetration of the finer bronchioles and that maximum penetration, as 
determined by the roentgen ray, took place in from twcnU to twent\-fi\c 
minutes It is, of course, obyious that a true flowing action will not occur 
with masses of thick tenacious sputum, so that in experiments with this 
substance it yvas unnecessary to take into account the time clement Thus 
it was dear that if any “lndrning’ action of cough were to be opened 
the cough should be induced as soon after the introduction ol the material 
as possible and the roentgen ray record should be taken immediatch Tin re- 
fore, the procedure was to introduce the material, stop anesthesia and take 
a control roentgenogram By this time, about two minutes Iming pas-ed, 
cough could be induced, following which another roentgenogram was taken 
all of which could be done in well under fi\c minutes, and coiisequenth before 
penetration of the finer bronchioles w ould nonmil \ ha\e occurrn) \s cnon 
as cough was obtained, narcosis was continued and this process could lie 
repeated as often as desired so that one might watch the lurther action oi 
subsequent coughs 

EXPERIMENTAL OBSERXATIONS 

In the present article, we shall consider mcrch the direct tetum ot 
cough on the material introduced into the tracheobronchial tree and di dl 
purposely omit from discussion all secondare complications noted, mkIi 
as pulmonary edema, pneumonia, massne collapse oi the lung and the 
development of abscess of lung We hope to publish tlu-c ob-a r\ - 
tions in the near future 

Action of Cough on Iodtccd Oi! oi Iodizid Od-S puttui Ln ih > ; — 
As similar results were obtained both with the oil abmc aid with 
emulsion, they are considered under one bead C c\tnteui iniutu 
were made in this group two of which were umuect — nil b un< > < 
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i C , A? ! , 3 T A 8ir1 ’ , agCd 19, had had mcaslcs at the a S e of 5 Since the attach 
she had had a cough and had expectorated a thick purulent material of a foul 

odor llic patient was well developed, the fingers and toes were clubbed 
Lxammation ol the chest revealed lagging m the base of the left lung, dulness 
in the left side below the fourth rib broncho\ esicular breathing on the left side 
below the second rib and in the right axilla, and moist, large raies over the left 
side ot the chest on inspiration and especial!} on expiration On bronchoscopic 
examination, purulent material was observed coming from both lungs and con- 
striction ot bronchial necks was noted Roentgenograms showed heavy mark- 
ings in both lungs, but especial!} at the divisions of the bronchi to the lobes on 
both sides, win re pronounced fibrosis and calcified nodes were seen (fig 8) 
Points of calcification were seen toward the periphery of the lungs, probabl} 
indicating healed inflamnntorv processes m lymphoid masses The diagnosis 
was bilateral bronchiectasis with abscesses following measles in childhood 


C \st- 4 — A girl, aged 24, complained of difficult} in breathing and a chronic 
cough with more or less purulent expectoration since she had had whooping cough 
at the age of 3, at the age of 21, she had had influenza The amount of sputum 
varied, and at times it was rclativelv small, but she said that she bad frequent 
‘colds" with prompt increase of the purulent expectoration, there was no dis- 
agreeable odor to the expectorated material, and it was negative when examined 
tor tubercle bacilli She had a vvheez} respiration and considerable d}spnea on 
exertion The patient was of small stature, she had marked kyphosis and right 

scoliosis The fingers were clubbed The anterior wall of the chest was flat, 

expansion was limited, especial)} on the left side Breath sounds came through 
better on the right than on the left side, the inspiration was more difficult on 
the left There were main bubbling rales and squeals, especially on the left, 
pleural thickening on both sides, an area of dulness over the middorsal area and 
cmphvsema over the outer portions of the lungs Roentgenograms showed fairlv 
heavy markings throughout the lungs, particularly m the upper lobes, the 
bronchopulmonary nodes at the angle of division to the upper lobes and the 
tracheobronchial nodes were markedly enlarged, especially the left and inferior 
groups of the latter (fig 9) Bronchoscopic examination showed the trachea and 
left bronchus red and inflamed with an area of darker red to the left of the 
carina, purulent material was seen coming from both lungs The diagnosis was 
bilateral bronchiectasis following whooping cough in childhood, with probable 
suppuration of nodes in the inferior tracheobronchial space. The attack of 
influenza three years previously may have given rise to the suppuration I told 
the patient that the suppurative nodes might ulcerate through the tracheobronchial 
wall A few weeks later, she wrote that she suddenly had coughed up pus that 
differed from the usual purulent sputum and that she felt better 


Bronchiectasis occurs in young children, and the majority of cases 
of bronchiectasis in adults that can be traced to childhood are sequelae to 
measles or whooping cough Brauer 20 said 

The statement that the majority of cases of bronchiectasis are congenital, is 
due to the fact that although m children inflammatory processes of the lung 
often occur as for example after measles, it is not always elicited in taking tie 

history' 

20 Brauer, L Ueber Pathologie und Therapie der Broncluektasien 
Muncben med Wchnchr 72 964, 1925 



Figure 3 Figure 4 

Fig 3 (cat 20 ) — Extent of penetration of iodized oil-sputum emulsion 
three minutes after injection without cough 

Fig 4 (cat 15) — Widespread penetration of iodized oil three minutes alter 
injection and immediately after induced coughs without tracheal compression 



Fig 5 (cat 11) — Fine diffuse spre id o tudi’ed <> ! ,m' 
minutes after injection and out minute aur if dt eed <> _ 
compression 
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w four, and tuberculosis m one In all these cases, enlargement of the 
bronchopulmonary and tracheobronchial nodes were found The size 
of the hi onchopulinonarv nodes ranged between that of a pea to that 
of a small walnut, but in most instances, they were the size of a hazel- 
nut or a kidne\ bean '1 he tracheobronchial nodes varied in size from 
that of a pea to that of a small lien’s egg Thirteen of the twenty 
cases were complicated by bronchopneumonia, which accompanied 
v hooping cough m nine of the cases The average time from onset to 
death in the ten cases of whooping cough wms about twenty-eight days 

In the niajont) of cases of infection of the bronchi or of the lungs, 
the micro-organism enters the lower respiratory tract by inhalation 
'\ftei penetrating the epithelial lining, it reaches the subnnieosa and at 
once cnteis the hmpbatics and begins its journey toward the tracheo- 
bronchial nodes, which it niu\ reach unless intercepted by one of the 
interpolated lymphoid masses or nodes With continued microbic 
lm.Non, the nodes enlarge and maj ultimately become blocked, and 
as the hmpbatic drainage fails, the micro-organism winders through 
the hmpbatic wall into the surrounding tissues, wdiere inflammation 
ensues '1 he mflummaton process may subside and healing take place, 
or it mat progress and become chronic, the enlarged nodes (by 
pressure) and the inflammation in the bronchial w r all or in the peri- 
bronchial tissue thus furnishing two factors inducive to the development 
of bronchiectasis As the inflammaton process spreads, it involves the 
musculature, the elastic tissue and the cartilages of the bronchial walls, 
and the surrounding tissues With infectne material stagnating in the 
obstructed bronchi, the pathologic picture of destruction in advanced 
bronchiectasis described in textbooks gradually develops The rapidity 
with which lymph nodes increase m size is notable in one of the cases 
reported by Forgeroiy 1 that of an infant, aged 3 months, who died 
a few r days after the onset of influenza At necropsy, congestion of the 
Iow'er lobes with edema w r as found Bronchopulmonary nodes formed 
masses the size of large hazel-nuts, associated wuth periadenitis, the 
tracheobronchial nodes were seen in masses varying m size from that 
of a small kidney bean to that of a large almond It seems probable 
that the congestion and the edema of the low r er lobes m this case mav 
have been caused by pressure on the vessels by the swollen broncho- 
pulmonary nodes 

In case 4 in a paper recently published by me, 2 enlarged tuberculous 
eparterial nodes compressed the bronchus to the complete obliteration of 
its lumen , in case 3 in the same paper, the enlarged left tracheobronchial 
nodes (nontuberculous) caused pressure on the left mam bronchus 
In case 2 in the present article, the bronchopulmonary nodes at the 
angle of division of the middle and lower lobe bronHu caused pressure 
on the vessels, and the bronchial necks w^ere fibrous and strictured In 
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Action of Cough on Tenacious Sputum Inject id soifh iodizid Otl — 
Six injections were made, all through a tracheotomy tube The first two 
attempts W'ere unsuccessful, as the injected material blocked the trachea 
and the animals died of asphyxiation It was then found that if the 
mass was injected at the beginning of an inspiratory eft ort it would he 
carried to a point just beyond the bifurcation, and hence at least unilateral 
respiration might continue Thus, in four instances we were able to 
note the effect of induced cough plus tracheal compression on thick 
tenacious sputum It w'as observed that although the mass might he 
forced slightly into the larger bronchi it was not broken up nor forced 
into the finer bronchioles or alveoli Thus, the material came to rest m 
a sensitive area in which it might subsequently induce normal refic\ 
cough This was found to take place, and subsequent roentgenogr ur- 
show'ed that the material w'as soon expelled Figure 9 show's the masses 
fairly' intact, and in figure 10, taken after cough with tracheal conijnes 
sion, no great change is noted, while m figure 11, taken thirty minutes 
later, no foreign shadow is noted, the material having been expelled 
Apparently', then, whereas cough may' tend to drive a fluid substance such 
as iodized oil or iodized oil-sputum emulsion deeper into the pulmonan 
tree it is incapable of similar action on such material as thick tenacious 
sputum 

CLINICAL APPLICATION Or Till OI1SI K\ \TIO\ S 

Since it has thus been show'n that cough may aclualh fora niitunl 
similar in consistency to iodized oil deeper into the pulmonan tru, tin 
question logically follow's wdicther or not, in certain stirgie d procedures 
cough is not more likely' to be a danger than to product -mac If this 
were the case, the aim should be to abolish rather than to m, uni un the 
cough reflex This problem arises particul irh in thorucoplastic opera- 
tions for the compression of a tuberculous lung containing c lUtit' \ 
considerable quantity of fluid pus may suddenly lie expnwd into tin 
trachea and larger bronchi as a result of operative linnipul ttion- ind f ill 
mg in of the chest waall In patients operated on under local inc-tln m i 
as so generally recommended (m order to preserve the cough nth \ i, o- 
undcr extremeh light general anesthesia cough would 1 h indiad 
immediateh It is likeh then, that the patient while getting rid oj , 
part of the pus, might easily force some of it into tin uhtol ir q u< - <■ 
the healtln lung Having armed in tin ah cob it mu n tdilv rt nun 
a sufficient time to cause In contact an acute tube ruilt -i' <>t ’ - 

other hand, this complication might be obviatid In tin ia< <>i g< o 
anesthetic and In sufficient morphine both be tort opriti.-n -i ! 
it least tvventv-four hour-' thcrealtcr to abolish tin < ought *■ > •• 
and the possible effect of gravitv can be obviated In op run j , i i t’ 
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Macklin -» has described the elastic membrane and the part that lie 
thinks it plays in the "recoil mechanism” of the bronchial tree It 
seems to me that if the nerves to the affected lobe should become 
imolvcd In pressure or infection, the physiologic movements of the 
bronchi in that area might be curtailed or abolished, and that a more or 
less complete relaxation of the bronchial walls would take place, thus 
changing the bronchi into passive and fixed receptacles for the accumu- 
lating purulent material 

Casi 5 — \ child, aged 12 months, according to the mother, had been in 
good health until it suddenly became sick with a severe cold three ueeks before 
entering the hospital 1 lie attending physician had made a diagnosis of bronchitis 



Fig 10 (case 5) — Roentgenogram showing collapse of the right lung, partic- 
ularly the upper lobe , right mam bronchus at almost right angle , abscessed nodes 
{a, a, a) m inferior tracheobronchial space 

There had been increasing difficulty in respiration, and inhalations of steam had 
been used Tbe mother said that the child bad not had fever There had been 
a brassy cough During the third week of sickness, there had been a gradually 
increasing dysphagia It had been suspected that there was a foreign body m a 
bronchus, and the case was referred to me On the night of admission, the 
-child’s temperature was 100 F by rectum, the pulse rate was 110, respiration, 3U 
Dyspnea was marked, and a steam tent was used Except for the finding o 
moist rales over both lungs, the results of the physical examination were negative 

24 Macklin, C C A Note on the Elastic Membrane of the Bronchial Tree 
of Mammals, with an Interpretation of Its Functional Significance, Anat Recor 
24 119, 1922 
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SUMMARY AND CONCLUSIONS 

1 The physiology of the act of coughing is considered 

2 The experimental results of the action of cough on iodized oil 
iodized oil-sputum emulsion and thick, tenacious sputum w Inch had been 
injected mtratracheally into cats, are presented 

3 It was observed that cough alone increased the rapidit\ and degree 
of penetration of iodized oil and iodized oil-sputum emulsion, this was 
even more marked when tracheal compression w T as applied thus showing 
an actual “indriving” action of cough 



Fig 11 (cat 13) — Taken after the rcmoc a! of tin. trachcotc im lulu ct » i 
tion of anesthesia and thirty minutes after figure 10 No ioriif.ii 4ndo i 
shown, the material ha\ing been expelled/ 

4 A similar “indrnmg” action of cough on thick ten iciou- '•putt in 
w r as not noted 

5 The relation of cough to certain po-toper it m pulmon tr\ comp! 
cations is briefly discussed 

6 It is concluded that cough nm tend to drnc fluid 'til'Oio- 
similar to iodized oil deeper into the pulinonin trie and tit i it : 
incapable of like action on a heawer subst met, such as tlml t- i -a - 
sputum 

7 We wish especially to draw attention to the net th t In - 

usual action of cough is to expel material iron the trick .bo ’ • 

tree, it ma\ under certain conditions, actualh bring al* ut t' < < > i 1 

result that is drnc material deeper 
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nnasiinns _2 S b> 2 cm The nodes the mfenor trachcobronch.al space forced 
i mass 3 a In 3 cm , containing from about 3 to 4 cc of pus The mass was 
a.I icrcnf to the esophagus, to the pericardium, to the bifurcation and to boll, 
nnm bronchi, as Mcll as to the adjacent part of the nght lung, which loZ 
i limited consolidation in the corresponding area The mass extended to the 
spinal column, displacing the esophagus posteriorly and to the left (fig m 

icrc (lie mass was m contact with the pericardium, the esophagus and the 
bifurcation, the hinph node tissue had ulcerated awav , so that the wall of the 
absciss at those three points was formed bv the three structures named, the 
abscess, therefore, might ha\c ulcerated into any one of the three organs 
Results of examination for tubercle bacilli and other micro-organisms in the pus 
were negative Injections were made into a guinea-pig, unfortunately, it died in 
eighteen dais Microscopic sections showed caseous tuberculous ljmph nodes 
Tiic cultures taken through the bronchoscope showed Streptococcus viridaiis and 
Staphvlnrftcnis aureus 

The previous good health of the child, a sickness of only three weeks’ dura 
tion, with gradualls increasing dvspuea and djsphagia, should lmve made possible 
i diagnosis of formation of an abscess 


Anj major operation in so jotmg a child with pronounced difficult) 
in breathing would obvioush have been out of the question The only 
chance for recover) would therefore have been through a spontaneous 
rupture into the hionchial tree In the literature there are reports of 
necropsies on children who died following ulceration of abscessed 
tuberculous nodes into the bronchi , in these cases, scars were found else- 
where in the bromlu.il walls, indicating that similar processes had taken 
place before and had been followed by complete healing In a recent 
paper,- I reported cases in which large nontubcrculous abscesses of the 
tracheobronchial nodes ulcerated into the bronchi, followed by prompt 
recovcrv The rapidity with which these abscess cavities closed was 
astonishing In one of the cases, I observed the opening in the tracheo- 
bronchial wall through the bronchoscope on the third dav after the dis- 
charge of the abscess, and it was remarkably small As it is impossible 
to foretell whether an abscess in one of the tracheobronchial spaces 
will ulcerate into the bronchial tree or into one of the surrounding 
organs, it occurred to me that “puncture” of the abscess through the 
tracheobronchial wall would he a logical procedure in cases seen m the 
advanced stage and in which death was imminent from obstruction to 
respiration To tins end I have devised an instrument to be operated 
Ihiough the bronchoscope, as shown m figure 12 The bronchoscope 
devised by me has four channels, namely, one for the light carrier, 
one for the operating instrument, one for suction and a larger one- 
through which the surgeon can obseive the field of operation unham- 
pered by the instruments introduced The operation should be P er 
formed under the guidance of the eye, therefore the shank that carries 
the knife blade is flexible proximal to the blade, so that the latter can 
be brought into view by pulling the wire (fig b) The shank runs 
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0 3 cm m a child 1 year old and {rom 0 3 to 0 5 cm adults would 
pio ’ably 1 each the abscess cavity The visualization of the topographic 
anatomy m the area to lie punctured is imperative On the proximal 
part of the shank is a guard with a set screw and a millimeter scale, 
so that the surgeon can limit the depth of the puncture by setting the 
guatd 'J he wall of the abscess may be unevenly thick, and the first 
puncture may not reach the pus cavity, it therefore may have to he 
repeated a little distance away The instrument for “puncturing” is 
placed m the bronchoscopic channel before the latter is introduced into 
the trachea, and the operation can be quickly performed, it should be 
done with (he patient m the Trendelenburg position and under local 
anesthesia in adults and without anesthesia m children 

This method of operating first occurred to me four years ago after 
bronchoscopic examination m case 4, but I did not have the instrument 
for “puncturing ’ made until after the necropsy examination m case 5 
In this case, the method described would be the operation of necessity, 
in cases 1 and 2 in ni) recent paper, 2 it would be the operation of choice 

SUM MAR'S 

'J he ljmph.nic s\ stent is the drainage apparatus of the lung 
Inhaled dusts, after entering the pulmonary lymphatics are carried in 
the l)inph current toward the central depot, i e, the tracheobronchial 
nodes, and so arc bacteria whether inhaled or blood-borne On their 
journe) toward the tracheobronchial nodes, bacteria may be intercepted 
and settle m lsmphoid masses or bronchopulmonary nodes 

Much attention has been paid to tuberculous infection of the 
tracheobronchial nodes, while nontubcrculous infections of these nodes 
have received little notice Tuberculous as umll as nontuberculous 
infections of the tracheobronchial nodes occurs in both children and 
adults The bronchopulmonary nodes have received little attention clini- 
cally vet the) may be the source of abscesses of the lung Tuberculous 
as well as nontuberculous suppuration occur m these nodes 
The tracheobronchial and particulaly the bronchopulmonary lymph 
nodes may be potent factors m the causation of bronchiectasis in 
childhood 

I have not found any clinical leference to the lymphoid masses, 
but as they, like the lymph nodes, act as filters, bacteria may settle m 
them, and they may therefore become centers of suppuration 

The healing of inflammatory processes m the lymph nodes is often 
followed by calcification Such concrements m the tracheobronchia 
and the bronchopulmonary nodes not infrequently ulcerate throug 
the bronchial "wall and are expelled by mouth Concrements in 
bronchopulmonary nodes may ulcerate into the parenchyma and give 
rise to abscess of the lung In roentgenograms of the chest, points o 
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for cough which is, to be regarded as 01 advantage to tin patient \ 1- j . 
leads to the expectoration of abnormal material m the air pas'-vee' m ch a*, 
foreign bodies, blood and secretion From one tenth to one third m the 
inhaled foreign bodies are thus expelled When there is proimc bleeding nun 
the air passages or flooding with abundant pus from the rupture 01 Mocees 
or empyema, death from asplnxia is lihclv unless the fluid can he expelled 
If, under such circumstances, the expuisne power of cough is impaired he 
artificial pneumothorax, or the cough reflex is absent m consequence t>t uncon- 
sciousness from anesthesia or other cause, the danger is much increased 

On the other hand, under certain circumstances cough mav be a source ot 
considerable danger With a weak mvocardium, cough caused in an acute 
respiratorj infection or passu e congestion mat overtax an alrtade burdened 
heart and become an important contributing cause of cardiac tailure \\ ith 
hemoptysis caused by tuberculosis, cough mat dislodge the thrombus in a 
bleeding vessel and lead to renewed hemorrhage In the presence ot ptilmotnn 
tuberculosis, the exertion and heightened air pressure within the thorax ia i td 
by cough mav actuate or keep actue the tuberculous process Tin. exputyun 
bv cough of infected material from one place to another m the bronchia! 
tree may spread infection into previouslv unimohed regions 

Considering these good and ill effects, it is no wonder that there o Irtle 
unanimity of opinion as to the treatment of cough On the whole however 
cough, tn spite of its dangers, is usualh to be regarded as ot adeantaii to 
the patient, and should ordmarilv be treated onh b\ those methods v Inch 
attempt to improve or eliminate the cause It would certainty sum uur 
not to attempt to subdue cough and expectoration lie drug' whin tlure u 
such foreign material within the air passages as Mood or pus But when 
the patient is harassed and fatigued, and his sleep is disturbed he tmprodtu 
ttve cough, it mav then be desirable to attempt its control he drm s t un 
though some risk mae be taken bj so doing It I understand Dr \rclnbilds 
experiments correctle, there is nothing m his results winch indicates tint it 
would be desirable to change tins practice, as material <>t the c<> isutt m e ot 
tenacious sputum did not appear to be druen further into t! e him In coi h 

Dr J M Bisauxox, Portland, Ore The worl which Dr Lar ell <h 1 it 
the Unucrsite of Oregon in demonstrating «cnsnr\ neree tilaiun' m i! < 
lung might haec an important hearing on tins subject particulirty i ' k-h 
the nature of the cough reflexes which are under di'cti 'ion The i v s 
nerve endings were found more in preponderome it tin heuht o 1» t . 
at the point of division of the bronchi 

Dr r \ C Scrimcur, Montreal, Quo One or two pen 1 < ecum ’ ’ 
in respect to Dr Grahams reference to the activation ot u b re'ii ' " 

use of iodized oil, it is a real danger and I have tnro''ie r ed 
times 

Smaller bronchi are less irritable than larger broiehi 1 r i 
in winch Dr \rchibald directh opened an di ee> ca i'» ■ ’ 

walls entirety free from am ceiuph reflex ‘dialler h- > O e ’ ’ 

or probed readilv without proelucing cough while l>*"< '• - ' 1 ' " 1 ' 
inunediatcJv results in cough 

Regarding postural drainage, 1 recall a c t ot ' ' / 
euloMS with cavitation During the pr< gre - It m 

ounces (04 to 0 s2 Gm ) o: fluid pm ra l o„ • j 1 t r ’ v ' » 

effort on the part ot the patient Tie le-d v\ , ; 

rest of the bodv \fter operation there w i ■ e J 1 ' ’’ 

oi infection Tin degree <>i fiiudm i ’ 'i J 1 \ - ' 
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of 1< nn r Xco"s lhat ^ ^ <h ' r(l UpC apparcnUy subs,dcs w>‘hout the format, on 

Dr Icrchcs observations and In, instrument for dealing with the type of 

m fiction that does not break through the trachea and is difficult of access is 
(Mccriimth interesting “ccess is 


Da \ \\ Oku \, New \orh Tune does not allow for a long discussion of 
)r < - rc ic s cn<:cq 1 ,iau (Inn c some intratracheal and mlra-esophageal work 
for the past nineteen vears. and I Imc used Dr Lcrche’s instruments I have 
alums I, cut impressed with the ingenuity with which they were devised I think 
Dr I erciie has courage and skill and vision in his work 


Dtt Lvauts Graham, St Lotus f want to say just a word or two, partic- 
nlarh about the suggestion Dr Lcrclic makes concerning the relationship of 
enlarged trachcohronchial glands to the production of bronchiectasis The work 
of Mullin of Cleveland has been constructed largelv around this idea I felt 
that from previous remarks most of the members of the society were not familiar 
with it It is interesting work — the work of a rhinologist who has produced 
enlargement of the trachcohronchial glands experimentally in animals by infec- 
tion ot the tins tl sinuses It closelv simulates the work that Dr Crow has 
alreadv reported, although Dr Mulim did not produce abscesses of the lung, but 
produced enormous enlargement of the tracheal glands lie has made the inter- 
« sting suggestion m several of ins articles that bronchiectasis in children may be 
due to tlie pressure effects of enlarged tracheobronchial glands resulting from 
m fiction of the nasal sinuses 


\s I said in a previous discussion, I have felt that there is more than a gram 
of truth in this idea, and it is for that reason that for some vears we have been 
paving almost as much attention to the nasal sinuses in chronic pulmonary 
suppurations ns we have to the lungs It has been gratifying, even m chronic 
cises, to sec the piilnionarv symptoms clear up after proper attention to the 
nisal sinuses One secs this sort of thing happen repeatedly In a child wath 
the historv of m inv vears of chronic pulmonan suppuration, even with moderate 
or advanced bronchiectasis, with extensive suppuration m the nasal sinuses, the 
mppurntion m the nasal sinuses cleared up and the child stopped coughing He 
mav go along for eight months or a near without any evidence of pulmonary 
involvement except the coughing up of a little sputum in the morning, but lie 
is practical free from all of Ins former symptoms He has an attack of acute 
coryza, the nasal sinuses are acutely infected again, and he is brought back 
with all of his former symptoms — cough, sputum and fever After he has been 
kept home from school for a couple of weeks, and fairly conservative treatment 
administered, bv means of repeated washing out of the nasal sinuses, the pu- 
monary symptoms again promptly disappear Sometimes, if one is persistent an 
patient* enough after two or three cvclcs of the first event, the child will not have 
anv further attacks of pulmonary suppuration I am sure, therefore, that there 
is some connection between enlargement of the tracheobronchial glands and 
clironicity of pulmonary suppuration Whether or not it is from pressure, am 


not prepared to say 

One other point Dr Lcrclic brought up is the question of the discharge r 
the tracheobronchial glands into the trachea of calcified bodies, so-called bronc 
hlhs Broncholiths are not uncommon In my own experience, I iav 
them present m 2 per cent of all cases of bronchopulmonary suppur^on U^ 

has to be careful in trying to find them because they are small but un 
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bronchi or bronclnoh diaide (fig 2) In regard to the ma^cs ot 
lymphoid tissue, Miller * said 

They should be of interest to the pathologist as well a' the clinician f, r thc-e 
masses frequent!} sene as centers to which b\ means oi the hmph a cave’s do 
case processes maa be conaeaed The smaller masses oi lampliod tosm maa 
like the lamph nodes, act as filters interpolated m the lamph circuit ■>» Thc\ 
also sene as centers to which phagocates earn thur collected material 1 

have followed through serial sections numerous small tubercles situated in tl t 
parcnch>ma of the lung, in eacra instance I haae been able to trace thur origin 
to one of the situations in which I haae described lamphoid tissue as bung p-e'ent 
in normal lung 

The lymphatics of the lung are found m the walls of the bronchi 
along the arteries and veins and m the pleura In the bromhi tint 

■p 



1 ig 2 — Schematic longitudinal section of a prmnra 1 >’.t'b 1< i ’ 

broncluolus respiratorius aalucli diaides into two ductuli dai 3 1 r • d 

one of aalucli is carried out m detail a a a thru, ttrn a . ' ic 1 1 1 * * 4 

r, alacolus pulmonis, P 1 , pulmonara irtcr\ PI puhn* nr u 1 
aessels 1 2, > -1 a the fiae point'- nientiorud u the t\ i ! , 
lamphoid tissue is represented ba the -tipplid ire t /’ i < i > 

( Miller) 

possess cartilages taao sets ot lamph UK' ire trr • e 
enclose the c irtilagcs and are connected with udimrii 
aessels between the cartilages llurc is i 'irgV l' 1 *' - >’ 
m the smaller bronchi Lamph tins do no •» < ir * *' 1 

alacoli The nonml lloaa m tin lanmb ri tit h” _ 
part of the pleura is toward tin bilrm 1 b> •a o • 
of lamphaties m tin pleuri tbe-e Iany' " > - u 

4 Miller \\ ^ Tit Pi tnl. < r ]\ 
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1 MORACJC SURGERY IN AMERICA 

\ RMROSITC r AND AN OUTLOOK 

WILLY MEYER, AID 

M-U \OKk 

C)n look ini' hack o\ct the last thirt> years, one sees that jt was 
l>nnup,»ll\ Kell of Buffalo, Matas and Parham of New Orleans, Green 
and J.uicuny of New \ ork, Qnenu and Tu flier of Pans, and Garre, 
Kutlner, luicduch and Snucrbruch of Germany, tlic latter then assistant 
at \on Micultc/ s surreal clinic in Bieslati, who in their combined 
though independent pioneer work laid the foundation for the structure 
soon to he elected, and g.nc the principal impetus to the evolution of 
thoiacic sunken in its present modern garb 

1 rue enough, c\en before that, the chest had frequently been incised 
with unpuntU witliout the Iiclp of apparatus designed for the avoidance 
<»f the acute pneumothorax The surgeon had simply taken a chance, 
became methods for the definite exclusion of such an occurrence, with 
its possible fatal result, were not known at that time The opening, 
with perfect s«ifet\ and pursuant to a definite plan, of the so-called 
"\ugin” pleural m\it\ — that is, one without adhesions between the 
\ iscenil and the costal pleura and without the after effects of a former 
acute subacute or chrome inflammation — and the method of operating 
within the thorax with the same safety, equanimity of mind and results 
as m the abdomen date fiom the work of the men just mentioned All 
of this work was performed m the last years of the nineteenth and m 
the beginning of the tw cnticth century The time from 1898 to 1904, 
thcrcfoie, should be considered as that of the birth of modern thoracic 
surgery 

At that time only a spark w r as needed to set aflame this material 
gathered from the various countries in order to illuminate the whole 
civih/ed world This spark was supplied when the American Medical 
Association, through its Section on Surgery and Anatomy, placed on 
the program of the annual meeting to be held in Chicago m 190S an 
international symposium on “Intrathoracic Surgery ” Professor 
Schaefer of London and Dr Saueibruch, then professor extraordmarius 
of the University of Marburg, were the invited guests, together with 
representatives of the Amencan medical profession, foremost among 
whom w'crc Samuel Robinson, Nathan W Green, H H Janeway, 
George E Fell and John B Murphy, men particularly interested m this 
chapter of surgery The year 1908 might therefore be considered t ie 
beginning of modern thoracic surgery on a larger scale in America 
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m Washmglon, m 1922, Hut, for (he sake of safety, apparatus for the 
use of differential pressure should always be on hand when the thorax 
uus to be entered In othei words, the surgeon who incises the chest 
without such preparation takes unjustifiable chances m handling the 
patient, whose life it is Ins duty to protect with all available means 
Meanwhile Gxv.ithmcy, following Tiegcl’s principles, adapted his 
well known anesthesia apparatus to the needs of thoracic surgery by 
fastening the rebreathing hag, which had already been m use for many 
\eais, tighth on the face of the patient The application of the usual 
mixtures of various anesthetic gases plus oxygen under pressure, 
whcrc\cr employed until the help of this apparatus, was found to be 
sufficient, simple and safe Some surgeons still made use of pharyngeal 
anesthesia by blowing the gas under pressure directly into the pharynx 
through tubes placed m the nostrils The negative chamber, positive 
pressure cabinets and intratracheal insufflation bad become obsolete 
At the Lenox Hill Hospital m New' York, the space occupied by the 
thoracic pax llion was given to the roentgen-ray department, which could 
not find am other quarters and which needed to expand This necessi- 
tated the dismantling of the negative chamber in 1923, of course, all 
parts were saxed and stored But xull the chamber ever be recon- 
structed 5 Most likely not From a purely scientific standpoint, the 

dismantling of this negative chamber must be considered a loss, for it 
x\ns the most complete plixsical apparatus of its kind in the xvorld It 
might have been useful in the future in emergencies, e g, m acute 
emphysema of the mediastinum and the extrathoracic soft tissues and 
also m complicated postoperative conditions In such instances it might 
saxe life xvhen all the usual hypodermic, intravenous and chemo- 
therapeutic attempts, including blood transfusion, have failed and only 
such physical means, the breathing of oxygenated air under pressure 
foi n inmibci of houis, can restore proper heart action Patients not 
completely' enervated may' perhaps stand the rubber rebreathmg bag 
over the face for hours xvithout being anesthetized, but I am sure that 
the majority will be too feeble and will eventually die I believe that a 
cabinet of some kind is required in such cases, so that the patient will 
be m an almost sitting posture, wuth the apparatus covering the head- 
somewhat on the lines of the old Brauer apparatus In such a cabinet 
the patient will be able to breathe air and oxygen under pressure with 
comfort for as many' hours as may be found necessary to overcome tbe 
great danger of a failing and otherwise intractable heart muscle 

I shall never forget an experience I had in 1910 After a bilateral 
vagolysis for a sacculated esophagus consecutive to cardiospasm of l° n 4 
standing performed on a depleted woman, aged 46, the heart faded ^ 
respond to the usual means of stimulation The placing of her hea or 
nine hours in our plus-pressure cabinet, the only one available at t a 
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hospitals, tl, c> will find up-to-date help, and the lives of many will be 
sa ' cd b - v ca,cful > l,,une d obsei vation and by timely intervention But 
uhat facilities do the} find in smaller communities with the less elaborate 
hut nlwaxs well equipped, hospital? In many places such patients are 
often left to die after a diagnosis of sevete “internal injury,” because the 
teachings of piesent day thoracic singer} have not yet reached the medi- 
cal piofecston at large Those who are now called on to minister to this 
class of patients with se\cre internal injur} of the chest have not received 
the training in this branch of medicine at the medical colleges that they 
ha\e leccived in performing operations on all other parts of the body 
The teaching of thoracic surgery, at least of Us principles, is there- 
fore a much needed addition to the medical curriculum Probably some 
ha\c already introduced it, or are about to do so, but as far as I know, 
this has not been done in medical colleges at large, and yet this training 
is an absolute necessity It will, of course, burden still more the already 
ovcicrowded citiricuhnn of the medical students, but wise adjustment 
1)} the proper committees will o\ercomc this difficulty Less important 
subjects m.i\ he left out and thoracic surgery added At present, the 
student is tequired to know the anatomy and physiology, perhaps also in 
some colleges the surgical patho!og\, of the chest and the organs it con- 
tains ()j>crnli\e surgery of the chest, radical and conservative, and 
nftei-lu'.umcnt should be added It is so fascinating that, once begun, 
the majontv of students will be enthusiastic over it, and the young sur- 
geons I foci confident, will never gi\e it uj>, they will be glad to add it 
to their daily 1 online Ihcy will qmcklv realize the necessity of being 
prepaied to meet the possible clangers of acute pneumothorax, and that 
the technic of operations within the chest is not different from that of 
operations on the abdomen , they wall also see that it is not proper for 
the well trained surgeon to draw the dividing line of lus w r ork at the 
diaphragm, thus being obliged to leave surgical conditions above this 
muscle to someone specially' trained 

While it is pi opei for large institutions with many hundreds of beds 
ancl with a vast amount of material to have specialists for every branch 
of surgery, scientific and operative, this cannot be done m small towns 
If not all, at least the majority', of the members of the attending staff o 
smaller hospitals will soon have to take active interest in the cure an 
alleviation of patients with thoiacic diseases From the atten mg 
physician down to the adjunct, they will have to meet on common 
giound, they will have to cooperate and establish the borderline in sti 
acute and chronic cases when the patient’s treatment must pass rorn 
the internist or specialist to the surgeon And what a benefit tus 
mean foi the further rapid, more detailed evolution of this brand 
surgery' Many' minds working in the same direction usua y 0 
better, quicker and moie important results than does one man wor 

alone 




r ipr ^ (cim. 1 2) — Roentgenogram showing bronchiectasis of the right middle 
and the lower lobes, after injection with iodized oil 40 per cent The arrow 
point"; to the stricture caused h\ the cufTIinh 



Fig 6 (case 2 ) —Drawing showing hardened specimen of the lung 1 to 6 
indicates bronchopulmonary nodes, 7 , inferior tracheobronchial nodes, 8 , right 
tracheobronchial nodes , 2 , 3 and 4 are encroaching on the vessels , 4 is encroach- 
ing on the middle lobe bronchus 



SUPPURATIVE PERICARDITIS 

REPORT or THREE CASES * 

EDWARD w PETERSON, MD 

NFW \ ORK 

Suppurative pci icarditis is a disease not often recognized during life, 
which accounts for the relative rarity of the performance of pericar- 
diotomy Only slightly over 100 operations for the relief of this 
disease are rccoidcd m the surgical literature I have added the reports 
of three cases 

CASE REPORTS 

Casf 1 — Ihstoiv — Toscph Giordiano, aged 1 year, of Italian parentage, was 
admitted to the babies’ ward of the New York Post-Graduate Hospital on 
No\ Id, 1916 He was breast fed and previous to the present illness bad been 
healths For four weeks before admission to the hospital, be had been ill with 
fc\cr, rapid breathing, cough and an expiratory grunt After tw'o weeks them 
was impro\cnic»t for a few days, followed by a recurrence of the symptoms 
The appetite was fair the infant did not a omit and slept poorly On admis- 
sion, lie weighed 2ly\ pounds (96 Kg), the temperature was 99.2 F, pulse 
rate, UO, respiration, 52 The infant was fairly well nourished and developed 
He appeared acutely ill and was dsspncic 

Physical Li animation — The head and the neck presented nothing abnormal 
riie lips were dry niid scabby , the tongue was coated and the buccal mucosa 
was clean The child had four upper and two lower teeth The pharynx and 
heart were normal Many mucous rales u'crc heard over both lungs, there 
was dulncss oser the left lower lobe, posteriorly Bronchial breathing was not 
heard The abdomen was moderately distended and tympanitic No masses 
were palpable, and there was no point of tenderness The liver was palpable 
2 cm below' the costal arch The spleen was not felt The extremities were 
normal except for some swelling of the dorsa of the feet 
A provisional diagnosis of resolving pneumonia wms made 
November 16 A roentgenogram of the chest showed consolidation of the 
low'er lobe of the left lung 

November IS Scattered subcrepitant rales w r ere heard throughout both 
lungs, posteriorly Over an area of the chest, anteriorly, from 2 cm to the 
right of the sternum to the left midaxillary line, respiratory murmur and car- 
diac sounds w'erc distant Bronchial breathing w r as heard at the apex of the 
left lung 

Novcmbd 20 A roentgenographic examination showed a fairly extensive 
pericardial effusion Pleural effusion was not present 

November 23 Dr Roger Dennett aspirated about 25 cc of thick greenish- 
yellow pus from the pericardium A culture showed Bacillus mfluensac 

Opciation— On November 25, with the infant in a semisitting posture, a 
local anesthesia (0 5 per cent procaine hydrochloride solution) was given an 
a curved incision made along the left margin of the sternum and out over t e 
fifth costal cartilage The cartilage was resected, the internal mammary artery 
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'■>t the lung Miller - Hated that the quantity ot lvmphoid tissue m the 
Iim- i.icrtT't' from childhood to old acre owing- to irritation from the 
continuous dcpo-it'. ot dii"t» In ca-e 2 the patient had iust had whoop- 
inc: cough wlmh i- nh\a\- accompanied In some bronchial infection 
and probable al-o mtcction of the hronchopulmonan nodes when he 
n-pirotcd tlu ciitt link I redi mtcction w*>«» therein superimposed, and 
tltc alrcadv miccicd nudes became blocked with infectue material, 
which extending trom the 1\ inph itic" into the surrounding tissues gave 
ri'c to mliamm itton md destruction ot the hmphotics hence dust was 



I e’ (a?e 3' — Roeai-erog-nm showing- marked fibrosis and calcihed nodes 
a i c din? in or s,<.m broach: on bo h sides especialh in the right lung at 
l. ard l ab'Ces' at i bilateral bronchiectasis and abscess The left side was 
njec ed wi h lodred o I 40 per cent 

not earned to the middle and lower lobes Coffin tound that 
lymphatics will grow into granulation tissue but where there is a 
chronic inflammatory process with new infection constantly added the 
lymphatics are destroy ed as shoyvn by Koester in 

IS Cofirn T H On the Growth ot Lvmphatics in Granulation Tissue Bull 
lohns Hopkins Ho^p 17 277 1?06 

19 Koester Die Bedeutung der Li mphgerasse bei der chroaisch-granu- 
hrerden e"tzimduncr Berl khn \\ clinschr 20 /4S 1SS3 
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The lie-art beat was rapid but regular Murmurs, enlargement or displace- 
ment were not noted 1 lie abdomen was flat and tender, masses, rigidity or 
hernia were not present The liver and spleen were not palpated The 
extremities were normal The knee jerks were equal but sluggish, otherwise 
the reflexes w-erc normal 


The temperature was 101 F , respirations, 36, pulse rate, 132 
r l lie following morning, on examination of the chest, a few small, crack- 
ling rales were heard just outside and below the left nipple Bronchial' breath- 
ing was heard over the same area Dulncss was not noted on percussion over 
this area Urinal} ses were negatne The diagnosis of bronchopneumonia 

was made 

A complete blood count rc\calcd hemoglobin, 70 per cent, red blood cells, 
4,600,000, white blood cells, 13,200, differential count polymorphomiclears, 
68 per cent, J\ mpliocj tes, 31 per cent, eosinophils, 1 per cent 

Comsc of //fncis mid Operation — The child apparently improved rapidly 
after admission, and on the third das of her stay in the hospital the tempera- 
ture became normal, respirations were about 28 and her pulse rate, 120 On 
the fifth dav, after her temperature had been normal for two dajs, she had 
a sudden rise m temperature to 104 F , the pulse rate became more rapid 
(144) and respirations rose to 60 Examination of the chest at that time 
apparenth did not show am abnormality of the lungs Examination of the 
heart showed a slight enlargement of the cardiac area to the left, but none 
to the right of the sternum No friction rub or murmurs were heard The 
heart sounds were somewhat distant and weak The roentgen-raj examination 
reseated the total area of the heart marked!} increased and the borders of the 
heart stratghlened with a broadening in the region of the superior vessels 
suggesting (lie likelihood of pericardial exudate Another roentgen-raj exami- 
nation was made the following dav and the foregoing sjmptoms were confirmed 
The symptoms remained about the same, and on June 23, eight davs after 
admission to (be hospital, the pericardium was aspirated and a small amount 
of thick jel low pus was obtained The needle was inserted m the fifth 
intercostal space about 0 5 cm to the left of the sternum and was pointed 
upward and toward the right side 

There is nnicli discussion as to the best site for a pericardiocentesis Osier 
says that the fourth or fifth intercostal spaces near the sternum are the sites 
most often selected Hibblom advises the fifth interspace just inside the left 
border of dulncss Kockcr recommends the fourth or fifth interspace to the 
right of the sternum, if there is considerable dulncss to the right If the 
diaphragm is depressed, Osier says that the best point is high m the angle 
between xiphoid cartilage and the left costal margin, the needle being directed 
backward and upward There is probably less danger of going through the 
pleura at this point A small aspirating needle about 2 inches (5 cm ) long 
should be used, the greatest care being taken to insure an aseptic operation 
After the diagnosis of purulent pericarditis w r as confirmed, the patient was 
transferred to the surgical service Examination of the chest at that time 
showed more marked signs of a pericardial effusion The heart sounds were 
distant, the pulse fairly strong and the heart rate, about 140 and regular ie 
area of cardiac dulness at that time extended on the left side to the anterior 
axillary line, in the third, fourth and fifth interspaces, there was some enlarge- 
ment to the right of the sternum No murmurs or friction rub were bear 
Thick mucous rales were heard over both lungs anteriorlv and posteriorly 
No areas of bronchial breathing were heard 
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In the eliologt of bionchieclasis, the following factors are commonly 
considu eel aspirated foiugn bodies, kmks of the bronchi, pressure by 
aneunsm 01 tumor fiom without, giowth in the bronchus, tuberculous 
or s\ plulitic stuctuic, webs, bionclntis, peribronchitis, bronchopneu- 
monia and plcmitic infection, -influenza and tuberculosis, occasionally 
prcssuic fiom enlarged hmph nodes is mentioned 

In the uiung. the hmphatic s\ stun of the lung is “open,” and the 
hmpli nodes of the bronchial tree me piobably affected in every case of 
infection of the louci respiraton tract, but in whooping cough, measles, 



Fig 9 (case 4) — Roentgenogram showing the heaviest markings in the upper 
lobes and at the division to upper lobe bronchi on both sides Arrow a indicates 
enlarged nodes in the left tracheobronchial space, arrow b points to abscessed 
nodes in inferior tracheobronchial space 

influenza and tuberculosis the nodes seem particularly prone to become 
involved Forgeron 21 reported twenty necropsies in children between the 
ages of 3 months and 5 years in which death was due to whooping cough 
in ten cases, to influenza in two, to diphtheria in one, bronchopneumonia 
in one, edema of the lungs in one, mixed infection with tuberculosis 

21 Forgeron, H 1’Adenopathie tracheobronchique simple chez l’enfant, 
These de Pans, 1922, p 191 
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Match IS An acute suppurative otitis media developed in the left ear 

Mat eh 21 Thoracotomy was performed under local anesthesia, with removal 
of 3 inches (7 6 cm ) of the eighth rib, posterior ax.llary line A large amount 
of pus was evacuated 

Match 23 The pericardium was aspirated and 1,600 cc of thick greenish 
pus withdrawn Culture of this pus show'cd pneumococcus, type II 

March 25 The sixth and seventh left costal cartilages were removed under 
local anesthesia, the internal mammary artery was ligated, and the pericardium 
was exposed h) blunt dissection The heart was adherent to the anterior 
pericardial wall An incision was made m the pericardium to the left of the 
adherent heart, and about 1,500 cc of pus was removed with a suction apparatus 
As m case 2, irrigation was not carried out, and drainage material was not 
placed in the pericardium The pericardium was sutured to the intercostal 
fasci and muscles The wounds were dressed daily for five weeks, when both 
the empjema and the pericardial wounds were practically healed About 
this time, swelling of the feet and legs developed and myocardial insufficiency 
was feared The patient was returned to the medical service of Dr Shattuck 
who made the following notes 

5 fax 1 "Lungs — right postcriorlv — from angle of scapula to base, dulness 
diminished voice and breath sounds and bronchial breathing with occasional 
fine moist rale s Left, postcriorlv — dulness and diminished breath sounds at 
extreme base 

Heart Sounds are good , not rapid , regular 

Signs in chest show that there is still a considerable pathologic process, 
cither unresolved consolidation, encapsulated or free exudate Roentgenography 
or exploratory puncture of right side, particularly, needed to clear up the 
picture ” 

Ma\ 3 The patient left the hospital against the wishes of the attending 
physicians 

June IS After the patient went home, the empyema wound opened, and 
considerable pus escaped Drainage continued for about two weeks Improve- 
ment was rapid and progressive from this time There was considerable gain 
in weight and increase in stature, and satisfactory" general development When 
last seen and heard from, the boy appeared to be in perfect health 

Summary — 1 In this case the suppurative pericarditis was secondary to a 
severe attack of double pneumonia, and complicated by a left-sided empyema 
The infecting organism in the pericardial exudate was the pneumococcus, 
type II 

2 The pericardial effusion was discovered on the twelfth day, aspiration 
of 1,600 cc of pus was carried out on the twenty-fifth day, and pericardiotomy 
was performed on the twenty-seventh day of illness The sixth and sevent 
left costal cartilages were resected in exposing the pericardium The cavity 
was not irrigated, and drainage material was not placed in the pericardium 

3 Convalescence was protracted and stormy, but the patient eventua y 
recovered 

COMMENT 

Suppurative pericarditis, in my opinion, is never a primary disease 
It is always a secondary or complicating infection of some lesion or 
lesions It is usually due to direct extension of infection from the lung 
or from the lung and the pleura It may follow wounds m the dies , 
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iasc 3, there were calciiied nodes and pronounced fibrosis at the angle 
of dnision of the bronchi to the various lobes, and the enlarged 
(tuberculous) mfciioi tracheobronchial nodes in case 5 caused death 
In compressing the bifurcation and bionchi The cases just mentioned 
indicate that, paituularh m childhood, swollen lymph nodes, tuberculous 
oi nonlnbciculous, maj compress the bronchi as well as the vessels, the 
effect of such compression m the presence of infection may lead to 
hionchicctasis 

1 wish to call particular attention to the bionchopulmonary nodes 
as potent factors m the causation of bronchiectasis in children The 
h /uphold masses probabh act m a similar way at the divisions of the 
smallei bronchi When these nodes and masses are enlarged, inflamed 
and associated with periadenitis and edema, their position at the angles 
of dnision of the bronchi and bronchioh renders them peculiarly apt 
to interfere with the function of important structures The nodes 
maj compress the bronchi directly, or the fibrous tissue following the 
acute periadenitis max constrict the necks of the affected bronchi and 
prc\cnt proper -ventilation and drainage, the nodes may exert pressure 
on the \essels and give rise to congestion and edema, or the nerves maj 
become affected bv pressure or inflammation It has been observed 
that periadenitis with edema surrounding the recurrent laryngeal nerves 
in the mediastinum has caused loss of function in the corresponding 
vocal cord, and that a similar cause in the case of the phrenic nerve 
resulted in insufficiency of the diaphragm Therefore, it seems logical 
that a similar cause may have the same effect on the nerves of the lung 
The nene supply of the lung, according to Miller, 2 - comes from the 
pncumogastric reinforced by branches from the second, third and some- 
times the fourth thoracic ganglia of the sympathetic nerve, the nerves 
follow' the bronchi throughout their course and are usually found 
associated wuth a branch of the bronchial artery in the layer of con- 
nective tissue which surrounds the bronchi The bronchial musculature, 
as described by Miller, 23 provides for the elongation of the bronchi 
and bronchioh during inspiration and the shortening during expiration 

In extreme expiration the dorsal and lateral branches form an acute angle with 
the mam stem bronchus, while in inspiration they open out, the angle becomes 
wider and at the same time they elongate This change is necessary in order that 
provision may be made for the adequate expansion of the air spaces 

22 Miller, W S A Study of the Nerves and Ganglia of the Lung m a 

Case of Pulmonary Tuberculosis, Am Rev Tuberc 2 123, 1918 

23 Miller, W S The Musculature of the Finer Divisions of the Bronchial 
Tree and Its Relation to Certain Pathological Conditions, Am Rev Tuberc 
5 689, 1921 
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drained The next two patients had streptococcic septicemia, and both died 
Jn the fourth ease the bacteriologj was never clear So far as the pericarditis 
was concerned, a smear was made from the fluid aspirated from the pericardium 
and mam different kinds of organisms were found I looked up the case 
rccenlh, but I could not find a definite report on any culture The patient 
died of septicemia I do not bchc\c that if a patient has a general septicemia 
and pericarditis, drainage of the pericardium will cure him We all try this 
procedure, but it is hopeless 

I ha\c al\\a\s been interested in closed suction technic m certain cases of 
cmp\ cilia, and 1 do not sec am reason why it cannot be applied to pericarditis 
In fact, I ha\c used it The case m which mj patient rcco\ered was presented 
at the Boston meeting of the Socicte in 1920 The patient was operated on by a 
closed suction method, a small catheter being placed in the pericardium cavity 
I his technic is based on the idea that it is the least see ere operation one can 
perform It does not allow air to enter the pericardium, which, I think, is 
probable a good thing The catheter can be placed around the heart and 
into the posterior part of the pericardium, which is the point to drain 

Suction eeas the onle postoperative procedure used in the case in evhich 
this technic eeas cmploecd and in which the patient rccoeered The catheter 
eeas shut off except eelien suction eeas being made Irrigations evere not used 
l'eentualle, after four eeeeks, eelien practicalle no pus eeas discharged, and 
eelun this pus contained one organism to fiec or six fields, the catheter evas 
rctnoecd I lie patient rccoeered, he is eeell noev after scecn jears 

I eeo other patients eeere operated on bj this method Both had streptococcic 
septicemia, and both died, which did not surprise me 

In the fourth patient, a costal cartilage eeas removed It seemed to me that 
he had a small pocket of pus outside the pericardium and a large amount of 
pus in the pericardium One or possiblj two small rubber tubes evere used 
for drainage Irrigation eeitli salt solution eeas instituted in this case and 
in one of the other cases in winch the closed suction method evas used I 
could not see that the irrigation bad any effect I think that Dr Pool s case, 
in evhich a surgical solution of chlorinated soda (Dakin solution) was used 
for irrigation, was striking I do not see any reason whj the solution should 
not he used 


Dr Caiu \ IIfiuiiom, Chicago The chief reason, in my opinion, for the 
frequent failure of phesicians to diagnose pericarditis with effusion, at least 
ill cases in which the condition is suspected, is the fear of an exploratory 


pericardiocentesis If a large needle or a trocar is used, as detailed in many 
case reports, there is, I bchce'c, some danger of injuring the heart or of pro- 
ducing hemorrhage, but a large needle is not necessary, and a trocar shou 
never be used In mv experience, an ordinary medium-sized hypodermic 
needle, no B-D, about 3 cm long, is large enough, and, in my opinion, it 
docs not involve any more risk than an ordinary exploratory aspiration o 
the pleural cavity I have aspirated several hundred cubic centimeters o 


effusion at one sitting through such a needle 

An early positive aspiration will establish the differential diagnosis an 


will determine early treatment . 

One of the possible sources of error is to assume that there is no pericar 
effusion from one dry top The usual point for inserting the nee e, 

Dr Peterson says, is at the left of the sternal margin It has been stioe > 
however, by Williamson and others, that the heart may be pushed forwa 
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Rouitgcnogr.ims showed that the right lung contained less air than the left, 
particuhrh the upper lobe, and the left upper lobe was more cloudy than the 
lower lobe (hg 10) Fulargcd bronchopulmonary nodes were seen, some were 
calcified The mcdnstmal shadow was broader than normal m the upper right 
part The right main bronchus seemed to be at almost right angles with the 
trachea l here was a large triangular shadow' below- the bifurcation and the mam 
bronchi no foreign bod\ was seen Rronchoscopic examination revealed some 
edema of the epiglottis The lower wall of the right main bronchus and the 
corresponding part of the bifurcation appeared as if pushed upward, causing 



I'ig 11 (case 5) — Roentgenogram of necropsy specimen Abscess cavity is 
indicated In a, displaced esophagus injected with barium mixture by h trachea 
by c, and right bronchus bj d 


considerable narrowing of the lumen of the right bronchus The mucosa was 
red and edematous A foreign body was not seen Culture w r as taken from the 
bifurcation through the bronchoscope The diagnosis was infection and enlarge- 
ment of the lymph nodes in the inferior tracheobronchial space compressing the 
right mam bronchus and the bifurcation The child died tw'o days later 

Necropsy revealed an enlarged thymus gland to which several enlarged lymph 
nodes adhered There were some enlarged preaortic nodes, and the eparterial 
group was considerably enlarged The nodes of the left tracheobronchial group 
were small and soft, while the right group formed a firm, somewhat flat mass. 
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amo«M °f old blood conguln were removed by irr.gat.on, prolonged dramage 
follow ed The pal.cnl reco.ercd and his wound healed, when I saw him he 
was in good condition 

One physician docs not usually see a large number of these cases vet 
the\ are frequently found persona! opinion accords with that of Dr 

Hcdblom, i e , that aspiration should be performed when there is an enlarged 
shadow of the heart much oftener than is done in the medical ward Why 
not also plunge the aseptic needle into the pericardium as we know every 
ph\ sician does with reference to the pleural cavity? If he does not want to 
do it himself, let him call a surgeon Certainly many patients with acute 
infectious diseases could impro\c considerably if simple aspiration were per- 
formed repeatedly, if necessary 

Regarding surgical treatment, personally, I can never forget what I might 
call (be thrill I had at our Boston meeting when Dr Wluttemorc told us of 
the case in which lie sated a boy, aged 12, who had influenza with complicated 
pericarditis J have always b dieted in tiie correctness of closed drainage after 
mtrathoraeic operations That was the guiding thought several years ago 
at the Lenox Hill hospital, when Dr Pickhardt and myself and members of 
the staff, discussed the best treatment for empyema according to the experience 
gained from air-tight drainage after thoracic operations We came to the 
conclusion that it would he best not to plunge in the trocar as tve had done 
a number of times according to the old Bulau method of the last century, 
which had shown brilliant results at limes, but that we should do the work 
under the guidance of our eyes We selected the following method Under 
local anesthesia, we resect as long a piece of the rib as one can, then make 
as long an incision as possible in the posterior fold of the periosteum of the 
rib, and the appearance within is noted Then, under the guidance of the 
fingers, and through a stab wound, the drainage tube is placed farther down, 
or 2 inches (2 5 or 5 cm ) from the diaphragmatic surface This done, we 
close the entire chest wound in lasers, making it air tight We have had 
splendid results with this procedure Dr Pickhardt told us at the Chicago 
meeting of this Society of lus series of patients who had been treated and 
cured according to this so-called “physiologic drainage empyema” In the 
course of years, we have repeated this operation, and recently I w r as partic- 
ularly interested in a brilliant textbook on children’s diseases by Frazier of 
Edinburgh in which lie published about seventy cases in which this kind of 
physiologic drainage was used with most satisfactory results 

I believe that many patients on whom thoracic operation is performed 
recover more easily, as thcy r sometimes do in the hands of experienced men, 
if in the majority of cases the simple air-tight drainage w'ould be added for 


forty-eight hours 

With this and woth Dr Wlultcmorc’s brilliant personal experience in nun , 
I firmly believe that the closed method of pericardial effusion will probaby 
prove to be the best I believe this still more firmly since I had the oppor- 
tunity of observing two acute cases that occurred in the hospital while 
was still in active service One patient was operated on by Dr Pickhardt an 
one by mykelf We used open drainage method, both patients died I deci c 
that if I should ever have a case again that required this kind of operation 
I would not use the open method of after treatment, particularly in adults 
think there is a difference between the treatment required for adults an 
children I W'ould use the method of open incision close to the sternum as 
possible and thoroughly remove the coagulated material in the pericardium^ 
I would then know that after suction the sac was as clean as was possib e 
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hmootlily in the knife-carrying lube, and this tube fits snugly in its 
channel in the bronchoscope The proximal end of the shank to which 
the handle is attached is flexible, so that it can be worked out of the 
■ua\ The depth of the puncture must he considered beforehand, as it 

Guard a 1th xkw 



Fig 12 (case 5) —Bronchoscope used by the author and instrument for 
“puncturing” abscess of the tracheobronchial lymph nodes 

will depend on the thickness of the bronchial wall and on the anatomic 
relations in the area to be punctured The thickness of the tracheal 
wall when the patient is from 1 to 2 years of age is 0 17 cm , when he 
is from 15 to 16 years, it is 022 cm , therefore a puncture from 02 to 
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T \\o transfusions were gnen according to the Lmdemann method, and the 
patient finally recovered It is possible that the transfusions did not do am 
good, but I think it should he borne in mind that transfusion is a notable 
aid toward rccoicry from Streptococcus licmolyticus infection of the blood 

Du How Ann Liluntjiai, New York I have had experience mth four 
patients two recovered and two died One of the patients who died, a little 
child with empyema and septic pericarditis was operated on, the other patient 
had act 1110 nncosis with secondary infection of the pericardium caused by 
unskilful puncturing with the needle The pericardium w>as entered, and this 
produced pericarditis The patient died of the disease, whether of pericarditis 
alone or not, I cannot sai 

1 he problem of closed suction is a totally different one m pericarditis 
from suction m drainage of the pleura Closed suction in the pleura is intended 
to produce a rather prompt dilatation of the lung, bringing it to the surface 
and obliterating the pleural sac There it is justifiable I cannot see the 
ath milage of it m the pericardium, but I can see many disadiantages If 
one should wish to perform Image, it is extremely dangerous to irrigate 
through closed suction Patients hn\c died as a result of this In a case of 
Dr Herman Roth, the patient collapsed and almost died before Roth found 
out what the trouble was and pulled the tube out, the patient revned His 
fingers had relaxed, his pupils bad dilated, bis heart had stopped and breathing 
had ceased but returned with rcmoial of the tube 


1 he problem is a tolalh different one from that of empyema In fact, in 
the older operations for pericarditis, some of which were successful, the peri- 
cardium was deliberatch held open I bare always sutured the pericardium 
to the skin or to the superficial tissues to maintain potenc-v An ad\antage of 
this is that one can reach in with a probe or soft rubber catheter and get to 
the posterior sac of the pericardium, making sure that it is empty The 
pericardium acts exacth as the rest of the chest so far as respiration is 
concerned With a respirators effort like cough, the walls of the pericardial 
sac as well as tiic pleural walls, arc forced together, and there is extrusion 
of fluid with suction on in aspcratiou 

It has been suggested that diagnostic aspiration may safeh be made from 
behind, and it has been performed in one or two instances I wish to warn 
against this There is too much danger of infecting the mediastinum with 
pus from an infected pericardium to make it worth while except in a case 
of liydropericarditun in which aspiration is performed for relief, m that case 
it is easy enough to get at it from in front 

I strongly disapprove of the closed suction methods in pericarditis, e\en 
though w'C have heard a report by Dr Wluttemorc of his successful case 
I should like to hear the results of a series of these successful cases before 
should care to change my nnnd 

Dr Robert T Miller, Tr , Baltimore I have had two cases of this kmd 
The only reason for speaking about them is that they seem to be unusual the 
first occurred a little over eighteen years ago The child had suppurative peri 
carditis complicating scarlet fever Resection of the fourth and fift 
cartilages was performed When the wound was dressed the pericardium ^ 
irrigated until the returning fluid became clear, following which a ru 
protective tissue dram was inserted into the pericardial sac The chlld die 
in spite of all efforts, Ins death was apparently the result of loss of bloo 
from the wound a loss of blood which in a way suggested hemophilia He 
did not bleed in large amounts, but there was a continual loss of blood w uc i 
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■calcification aie often seen peripherally in the lung, beyond the area of 
the lymph nodes, and these points of calcification may be the results 
■of healed mfiammatoiy processes in the lymphoid masses 

I v\ ish to make a plea for the use of the terms “tracheobronchial” 
nodes and “bronchopulmonar> ” nodes, instead of hilum nodes, bronchial 
nodes nodes at the loot of the lungs and other terms 

ABSTRACT OF DISCUSSION 

Dk Aim's Whiitjt, New York I have always followed Dr Lerche’s studies 
•of the arrangement of the ljmplntic system in the mediastinum with great 
interest I am pleased to sec tint lie is still pursuing the subject and has brought 
out tile effects of enlargement of the bronchial nodes, particularly in children, 
•on the development of bronchiectasis It seems to me that is a logical sequence 
of events as lie outlined it 

Dr Lcrclic has emphasised especially the role of pulmonary infection in its 
relation to the involvement of the tracheobronchial and bronchopulmonary nodes 
That is of special interest to the thoracic surgeon On the other hand, I think 
there is a phase of it that is just as interesting, and from the standpoint of the 
.general surgeon is even more important, i e, the involvement of the mediastinum 
following abdominal infections 

I wish to stress that feature of it particularlj and will take a short time to 
discuss it 

In the last three or four vears, I have seen four cases that impressed me 
particularlj as cases of infection of the mediastinal lymph node following 
-abdominal lesions A man came to me with the history of severe cholangitis 
He recovered from it, when suddenly Ins temperature rose and he became pros- 
trated He was sent to me with a diagnosis of cholangitis without jaundice, 
however In going over the records concerning the man’s physical examination, I 
was much impressed by an area of dulness situated to the right side of the 
sternum, with signs posteriorly as well During the examination, he suddenly 
began to cough and coughed up foul pus He was taken immediately to the 
fluoroscopv room and a collection of fluid was dearly outlined to the right 
of the sternum, in the mediastinum, causing a definite blocking of the postperi- 
•cardial shadow There was a fluid level, and it seemed to be a case of mediastinal 
abscess breaking through into the bronchus Bronchoscopy was not performed, 
but the patient continued to cough up pus, in a few days, he was much better, 
and he recovered from that attack During his convalescence, he went to 
California, and on his way back through the Panama Canal, he had a recurrence 
•of bile duct infection He arrived in New York with severe cholangitis An 
operation was performed, although at the time the man showed a continuance 
of the shadow to the right of the sternum He died from severe postoperative 
pneumonia I think that the infection had passed through the diaphragm into 
the mediastinal Ijrnph nodes and had resulted in an abscess which broke through 
the bronchus, and that there was a continuing line of infection between these two 
structures 

Another case was one of streptococcus infection Beginning as peritonitis, 
a double empyema, a left subphremc abscess followed At the time I was taking 
care of the boy, the same shadow developed to the right of the sternum The 
infection did not break through the bronchus and the boy recovered 

The other two cases are similar, and I will not take the time to describe 
■them, but I want to stress this There are three kinds of mediastinal infection 



378 


ARCHIVES OF SURGERY 


Dr Ellsworth Eliot There haxc been about five eases of suppurative peri- 
carditis within the past few jears but the patients were adults It would 
almost seem that children arc the ones who have a fair chance of recovery 
and that the mortality rate of adults is much higher In diagnosis, I think 
it is of interest to note the unaccountably rapid pulse rate that occurs with 
pericarditis m marked contrast to the temperature A much more delicate 
test is possible with the aid of a blood pressure machine By this method, 
one maj listen around the upper limits of the systolic pressure and may note 
when the first sounds come through on expiration The number of millimeters 
of mcrcitrx registered bj the blood pressure machine at the time when the sounds 
first come through on expiration should lie noted The same notation should 
he made at the tune when the sounds arc heard equally well on inspiration and 
expiration The difference in millimeters of mcrcurj between these two 
registered pressures max he grcatlx increased over the slight difference that 
max iiormallx occur If (hat range is a high one, it is a clear-cut indication 
of the paradoxic qualitj, and has been present in all the cases that I haxe 
seen In one case it was interesting to note a complete disappearance of a 
marked paradoxic pulse on aspiration 

The aspiration externally appeals to me, as Dr Hedblom remarked, internal 
to the outer margin of the duhiess and external to the apex All of the 
patients on whom it was nccessarx for me to operate died They were all 
adults The last case was caused by type III pneumococcus A wide open 
txpe ol operation was performed similar to the one recommended by Dr Pool 
The patient hxed for three weeks after a wide open exposure As the opera- 
tion was performed under a local anesthetic, it was possible to push the pleura 
back and make a wide opening in the pericardium and stitch it to the skin 
When a clamp was placed on the pericardium at its junction xxith the diaphragm, 
the patient complained of pain in the left shoulder That was in the region of 
the fifth and sixth rib, as Dr Lord brought out A surgical solution of 
chlorinated soda (Dakin solution) xxas used in this ease part of the time. It 
was possible to pass a catheter to behind the heart and to introduce a finger 
between the heart and diaphragm and toward the apex xxith little, if an>, 
effect on the patient Suction drainage was also used part of the time The 
patient had extensive lesions elsewhere She had an enormous abscess of the 
thigh and infection of the knee joint caused by type III pneumococcus At 
the autopsy, adhesions were found, but there xxas no accumulation of pus m 


the pericardial sac, and the pleura! cavity xxas clear 

Two or three other eases that w r e have had hax’c led us to consider the 
possibility of drainage by the posterior route in pericarditis, particulars t 
the pericarditis is associated with left empyema We have been looking for 
a ease in xvluch the left side of the chest is involved xvith an empyema so that 
the approach to the pericardium can readily be made through the pleura 
saw' one case without empyema with Dr Whipple, which I think he ias 
reported He made a posterior incision of considerable extent, near t ie 
diaphragm, avoiding the phrenic nerve The pericardial drainage in this case 
appeared to be satisfactory, though the man died after living several wee s 
It is striking to see how close the pericardium is to the xvall of the e 
side of the chest xxdien distended xvith fluid I have had occasion to see t a^ 
at autopsy, and to see how close to the wall the pericardial sac actua y ' 
in the region of the seventh and sixth spaces It seems as though one 1 
to travel a short distance in making a posterior lateral incision m or er ^ 
enter the pericardium at the site that w r ould seem to be the most axo 
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broncliolitlis arc remcned, the patient is likely to continue to have the symptoms 
of chronic puhnoinrv suppuration , when the last broncholith has been removed, 
the patient will usualh recover One patient has expectorated as many as 126 
hroncholiths o;cr a period of six months Some of these are exceedingly small 
1 ha\c a feeling that as Lcrche expressed it, the origin of many is in the tracheo- 
bronchial glands The patient is not likch to get well until all of the broncho- 
liths arc discharged 

Dr L T Li-Waii), New York I should like to emphasize one point that 
Dr Lcrche brought out, that is, that following infectious diseases of childhood 
bronchiectasis occurs One of the last things the late Dr Lynah did was to 
lmc established a rocntgcn-ra\ department at the Willard Parker Hospital, one of 
the largest hospitals m the cotintn for the study of contageous diseases I was 
isked to direct the work there There were immediately a number of cases of 
children who had had postdiphthcritic stenosis of the larynx Bronchiectasis was 
common, and one case particular!; was interesting because the bronchiectasis was 
in the upper lobe Dr Lcrche is correct, I am sure, in saying that bronchiectasis 
occurs carh in life following the infectious diseases 

Beginning this ;car at the Willard Parker Hospital, we hope to make roent- 
genograms of all patients as the; come into the hospital and before they leave, 
possible we can also establish a follow-up In a year or so we will be able to 
report the results of that work 

Dr Lfrchr I forgot to mention one thing, namelj, that the lymphatics of 
the inferior half of the lower lobe do not drain mto the tracheobronchial nodes 
but into preaortic nodes which mav be of cluneal importance 
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'Jlic tumors of the mediastinum which are supposed to be most 
common ate readth recognized by the roentgen ray They include the 
\unous neoplasms involving the mediastinal glands, substernal thyroid 
adenomas, aneurysms, dermoids and other tumors In the case of the 
lipoma, howetcr, a shadow is not revealed unless it is large It has 
occurred to us, theiefoie, that fatty tumors may actually be much more 
ficqucnt than the few lefcrences to them in the literature would indicate, 
especial!) since it might be cas) to overlook them at postmortem exami- 
nation unless they were unusual!} laige Their clinical importance lies 
in their ability to produce effects of pressure, and they should be con- 
sidered as possible causes of sunptoms m those cases in which there is 
perhaps an othcru isc unexplained choking sensation, a recurrent 
lan ngeal parahsis or similar condition Our attention was attracted to 
these possibilities In a recent case 

REPORT 01 CASE 

13 N, a white man, aged 43, of strong plijsique, was admitted to Barnes 
Hospital because of a small mass in the lower right side of the neck He had 
first noticed it about six months before admission Shorth afterward, he began 
to ha\c intermittent choking spells with dvspnca of short duration A little 
later, attacks of pain occurred which began in the neck and traveled downward 
on the right side into the chest The choking sensations seemed ivorsc during 
die attacks of pain, and at these tunes he observed cyanosis of the finger tips 
There had also been indefinite attacks of numbness of the right arm and of the 
right side of the chest During the last few' weeks, he had noticed hoarseness 
which at times was severe The lump in the neck had gradually grown larger 

Examination revealed a soft diffuse swelling above the sternum, more on the 
right side than the left and apparently coming up into the neck from behind the 
sternum This mass w r as movable, not tender, moved only slightly on swallowing 
and did not pulsate Substernal dulness was not present on percussion On 
forced inspiration, the mass came up higher in the neck Laryngoscopic exami- 
nation showed that both vocal cords moved, but the left seemed to override the 
right slightly Roentgen-ray examination revealed nothing of importance except 
that there was an abnormal upward bulging of the right leaf of the diaphragm m 
its middle portion There was no obstruction of the esophagus Examinations 
of the urine and blood revealed nothing abnormal The Wassermann reaction 
was negative The pulse, temperature and basal metabolism were all norma 

♦From the Department of Surgery, Washington Uimersity School of Medi- 
cine and Barnes Hospital 
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In the course of the deliberations m Chicago, negative pressure was 
declared to he the best adjuvant for safe operating withm the thorax 
from a physiologic as well as a pathologic point of view, though positive 
pressme for the exclusion of a possible collapse of the lung also had its 
ad\ ocatcs The hope was expressed that with further investigation this 
fundamental question would be definitely solved m the near future 
Soon a negative chamber was built in New Yoik, and having been 
tested in animal experimentation, it was erected m the thoracic pavilion 
of the German Hospital, later renamed the Lenox Hill Hospital, of 
New York City It permitted the changing at will from negative to 
positive pressure and vice \ersa, without the necessity' of moving the 
patient, instruments and everything else from the inside to the outside 
of the chambei or vice versa, as had been necessary' for such a change 
of pressure in the older chamber models The New York chamber bad 
been built in this wav for the purpose of determining in as scientific a 
way as possible the relative clinical value for the patient of the two 
types of an pressure, negative and positive The chamber also allowed 
the production of prolonged artificial respiration with the greatest ease, 
bv simplv moving a valve handle to and fro 

While this New York chamber was being experimentally con- 
structed, tested and rebuilt and erected for clinical work, a number of 
new apparatus for positive pressure only were tried extensively Con- 
spicuous among them were Brauer’s and Robinson’s box, Brat- 
Schmieden’s and Tiegel’s mask apparatus — the latter surgeon proving as 
early as 1908 that 1 mm of pressure of pure oxygen suffices to avoid the 
deleterious accumulation of carbon dioxide in the blood after acute col- 
lapse of the lungs — the Meltzer-Auer intratracheal insufflation and 
Branower’s pharyngeal insufflation 

In consequence of the rapid evolution of thoracic surgery' resulting 
from all of these new devices, the scientific investigation for which the 
New York negative chamber had been constructed was never carried 
out m a series of cases Clinical observation in operations performed 
under positive pressure, with the employment of Hegel's oxygen pres- 
sure apparatus abroad and intratracheal as well as mtrapharyngeal 
insufflation in America, proved in phenomenally quick succession that 
such carefully conducted observations were not needed 

By this time the World War had begun, and it soon focused the 
attention of the medical profession at large on thoracic surgery Sur- 
geons returned from the front with the message that intrathoracic 
operations could be performed without apparatus for the control of air 
pressure The experiences gathered during the war, how'ever, could 
not shake the firm pillars on winch the building of modern thoracic 
surgery had been erected After repeated and thorough discussion, par- 
ticularly in our association, it was resolved unanimously at our meeting 
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tune, restored the heart action to such an extent that am other inter- 
vention became superfluous On the other hand, when the hospital no 
longer had the negatne chamber and the plus-pressure cabinet, I lost 
a patient with a large pulmonary lip-fistula and marked bronchiectasis of 
the left upper lobe, whose lung, because of repeated severe hemorrhages 
was being collapsed in stages The patient died because we were unable 
to keep the mask on his face for the long penod required But it was 
again clearly show n that breathing pure oxygen under pressure wnth the 
mask in place restored the failing heart as long as it could be kept up 
Personally, I feel that the lack of such an apparatus at the Lenox 
Hill Hospital at the present time represents a defect in the armamen- 
tarium for the proper after-treatment in certain cases I am pleased to 
add, however, that the chief of the division of anesthesia has m mind 
the construction of a breathing deuce of the type described 

From a broad point of view, thoracic surgery is today able to bnng 
help whenever required With the special operating room eliminated, 
with thoracic operations, like all others, performed in the general oper- 
ating room and with acute pneumothorax overcome by simple means, 
e\ en nook and corner within the chest can be safel) reached , m one 
wmrd, the thorax is as wide open for aseptic surgery as the abdomen has 
been for almost fifty years There are no more pitfalls or unexpected 
snags to mar the results of the experienced surgeon’s fascinating work 
The evolution of the principles of thoracic surgen is complete It 
has reached a status of which surgeons the world over — and all nations 
have done their share in attaining this goal — may well be proud, this is 
an inspiring retrospect What remains to be done is to stud} the details 
further and to work out to perfection methods for thoracic operations, as 
has been done for operations on am other part of the body 

Nothing contributes more to progress in any field than free discus- 
sion by the men interested Our association was founded ten years ago 
sole!} for this purpose, and free and unlimited discussion at the annual 
meetings is an absolute necessity A limitation to five minutes for each 
discusser seems inadvisable We all want to learn from the most recent 
experience of our colleagues 

Now, what is the outlook for thoracic surgery m America with its 
vast areas and enormous distances? Patients chronically ill but trans- 
portable, will naturally not mind the distance, they will consult the 
experienced surgeon of their selection, as they have done hereto ton 
But what about these acutely ill, the large number of those injured H 
automobiles bv tram collisions and by accidents and explosion- »i [ K _' 
tones, who have sustained interna! injuries of the chest 5 hd " ' ^ 
about patients with fulminant inflammation, acute gamrn.tR l> * ’ ^ / 
and other conditions for wdnch they need prompt and .... - 

ment lest thev die ? In the large cities with a multitude ot srt 
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In 1887. Kronlem 2 3 lepoited a case in an infant, aged 6 months, in which 
the opciation was performed by Langenbeck A tumor presented 
extending fiom the light axillary line to 3 cm beyond the left sternal 
edge and from two fingerbi cadths below the right clavicle to the xiphoid 
cartilage The tumor was exposed and found to continue into the chest 
through the third intercostal space by a pedicle The pedicle was cut 
across and the external tumor removed The child died of erysipelas, 
and autopsy lcvcalcd a rounded lipoma as large as a child’s head, which 
was co\ ered with a firm fibrous capsule and which filled the anterior 
mediastinum In 1892, Gussenbaucr 1 reported the case of a woman, 
aged 42, who picscnted a tumoi at the upper border of the left breast, 
it w'as painless and at first was about the sue of a nut It grew' steadily 
and three years later, the patient came to operation A pedicle about 
twucc the si/e of a finger extended into the chest through the second 
intercostal space The mtrathoiacic portion was enucleated and removed 
It was a little smaller than the outer tumor, about the sue of a man’s fist 
The entire tumor w r as about twncc tbe size of a fist The patient 
rcco\crcd In 1905, Fit/ 4 5 reported before the Association of American 
Physicians a case of a man, aged 34, w'ho died of acute pericarditis At 
autopsN a mass of fal about the sue of the head of a newly bom infant, 
shaped like a pear, was found attached to the pericardium on the left 
side and continuous with the fatty tissue of the superior mediastinum 
The mass was diuded into lobules by connective tissue and projected 
into the mferioi and anterior portions of the left pleural cavity' It was 
adherent to the diaphragm pericardium, parietal pleura and the left 
lowmr lobe In spite of the large size of this mass, symptoms ascnbable 
to it ewdenth had not been present In a discussion of this case at the 
same meeting Having described a lipoma which had been found in 
the dissecting room m the body' of a man w'ho had died of acute lobar 
pneumonia A large, tabulated mass of fat was found in the anterior 
mediastinum, this mass sprang from a pedicle which ramified in many 
directions and involved the pericardium, passed up along the bronchi, 
trachea and great vessels wdncli it partly surrounded and apparently 
infiltrated the diaphragm In all these places there w'ere bands or small 
tabulated fatty masses The main part consisted of five lobules, ea 
about the size of a goose egg Both lobes of the left lung were 
diminished in volume by these masses which were packed together ® 
the low'er part of the left pleural cavity In 1923, Beyers reporte 
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So it is the hope, and seems to be the proper outlook, for thoracic 
surgery m America, that in every state of the Union the accidentally 
internally injured person will find nearby a well equipped hospital pre- 
pared to help at a moment’s notice, where a condition will be diagnosed 
correctly and where patients with acute inflammatory conditions of the 
organs within the chest will be treated scientifically This hospital 
should have at its disposal the able cooperation of specialists in bac- 
tenology, ladiology and peroral endoscopy of the bronchial system and 
of the esophagus 

The time will soon come when, in the absence of the chief of the 
surgical stall of the smaller hospitals, the house surgeon or the medical 
assistant must be able to recognize the increasing pressure of accumulat- 
ing air and blood within the chest, for instance, in the presence of a 
broken rib (or ribs), a piece of which has pierced the lung and allows 
tlie entrance of air into the pleural cavity or into the mediastinum with 
each inspiration without giving it a chance to escape In a short time, 
the increasing “pressure pneumothorax” will extinguish life The air- 
tight introduction of a small rubber drainage tube through the cannula 
of a trocar, pushed into the chest, and its easy connection with a syphon 
bottle under the operating table and bed may help the patient through the 
gravest moments and may even save his life The same result will be 
attained by the comparatively simple operative entrance into the chest 
between the ribs m order to stop an uncontrollable active hemorrhage 
and to mend the tear of a lobe of the lung, or the bronchus, then the 
typical air-tight drainage of the pleural cavity should be instituted for 
the first forty-eight to seventy-two hours 

These life-saving principles of thoracic surgery after acute injuries 
should be taught in all medical schools Every medical man who lays 
claim to the title “surgeon” should be prepared to enter the thorax and 
follow up a stab wound or a shot wound of the chest through the 
diaphragm into the abdomen This will often suffice when it is necessary 
to stitch, remove or dram an injured spleen or kidney, to close a wound 
of the stomach within the dome of the diaphragm or to deal properly 
with a wound at the convexity of the liver with the help of the thoracic 
entrance alone or by a combined operation 

It is unnecessary, before this Association, to enlarge further on what 
has just been said The aim is to have every medical student taught 
the principles of thoracic surgery Let the enthusiasm of youth be 
kindled for this fascinating chapter of medical science 1 Then a still 
larger proportion of patients with foreign bodies in the bronchi or the 
esophagus, accompanied by acute intrathoracic inflammatory conditions, 
who may become crippled for life or die m the absence of prompt com- 
petent treatment, will be restored to their normal physical and economic 
status, and many persons injured internally, who at present die, will be 
saved 
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An increasing number of cases of diaphragmatic hernia are being 
recognized, and the condition is probably more common than even 
present records would indicate The condition is of interest to the 
surgeon because operation is being performed in a larger number of 
cases with satisfactor} results Undoubtedly more cases will be con- 
sidered surgical as the indications for surgical intervention and the 
technic of operative procedure become more definitely established 

Ambrose Pare is credited with having described the condition in 
1610 He reported two cases of traumatic origin Riverius reported a 
congenital case in 169S Kirschbaum reviewed seventeen cases in 1755 
Morgagni w-rotc a monograph on the subject in 1769 Sir Astley 
Cooper discussed the subject m 1824 Bow ditch reviewed eighty-eight 
cases in the literature up to 1886 Ricolfi, m 1886, reported an operative 
cure of a stab wound of the diaphragm through which the omentum 
prolapsed Naumann, tn 1SS8, operated in the first case of diaphragmatic 
hernia m which the hernial contents did not prolapse through the thoracic 
wall Marana, m 1S93, operated successfully in a case of stab -wound 
w ith injury of the stomach which w r as detected by the finding of gastric 
contents in the thoracic cauly In the same year Arnante successfully 
repaired a stab wound of the diaphragm 

The roentgen ray W'llh opaque mediums to outline the abdominal 
viscera has proved the most valuable diagnostic aid in the recognition 
of diaphragmatic hernia The technic of this diagnostic procedure was 
fairly w'ell standardized by 1908 According to Arnsparger, 1 diaphrag- 
matic hernia had not been recognized in life more than ten times previous 
to 190S In 1912 Giffin 2 reported 690 rases of diaphragmatic hernia of 
which only fifteen had been diagnosed clinically In 1915, IOenboeck, 
m a review of German literature, noted records of only three cases of 
diajihragmatic hernia and one of eventration which had been diagnosec 
m life and confirmed at necropsy' The reported incidence varies greatl) 

1 Arnsparger, quoted by Unger, A S , and Speiser, M D Congenita 
Diaphragmatic Hernia, with a Report of Seven Cases with Autopsies, m 
Radiol 15 135, 1926 

2 Giffin, H Z The Diagnosis of Diaphragmatic Hernia, Ann Surg 5 

388 ' 1912 tio 

3 Kienboeck, R Ueber Megengeschwure bei Hernia und Eveiitra i 

Diaphragmatica, Fortschr a d Geb d Rontgenstrahlen 21 322, 1913-19 
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ligated, and the pericardium Mas exposed by blunt dissection, seized with 
clamps, brought forward and opened Pus was forced out under great pressure 
for a distance of several feet The pericardium was irrigated with saline solu- 
tion, and rubber tissue drains were inserted into the pericardial sac The 
immediate relief following operation was striking The next dav, howe\er 
there was a decided increase m the lung signs, and thirty -six hours after 
operation the infant died 

Summary — 1 In this case the suppuratne pericarditis was secon- 
dar\ to pneumonia 

2 A roentgenographic examination, about the sixth week of illness 
showed a pericardial effusion Aspiration of the pericardium bt 
Dr Dennett showed that the effusion was purulent The infecting 
organism proted to be Bacillus influenzae 

3 Pericardiotomy was performed two dajs after the aspiration 

4 Relief was onh temporary and death occurred about thirty -six 
hours after operation 

The report of the following case up to June 25 is modified from a 
statement by Dr Adolph G De Sanctis 

Case 2 — History — Lena C, aged 2> l /z a ears, was admitted to the babies 
wards of the New York Post-Graduate Hospital on June 14, 1922 This patient 
w as referred to me bj Dr De Sanctis The chief complaint was, according to 
the mother, an delated temperature which had been as high as 104 F, and 
which had been continuous for two weeks previous to admission to the hos- 
pital The family history was negative. The child had had measles, mumps 
and whooping cough There was no history of diphtheria, scarlet fever, ton- 
sillitis or rheumatism She had been ill for two weeks prior to admission and 
had had a dailv temperature varying between 100 and 104 F The mother 
said that the onset followed a blow on the head with a stone There was no 
apparent injury from the stone Fne dais prior to admission she had had a 
generalized convulsion lasting twenty minutes but none had occurred since 
then Her appetite had been poor, she had had one watery greenish stool dailv, 
and had vomited a small amount occasionally She had had a slight cough 
since the onset of her illness 

The important facts in the history were the elevated temperature and the 
history of the cough There was no doubt that the fact that the child was hit 
on the head with a stone was a coincidence The convulsion was probably 
due to the extremely high temperature at that time 

Physical Examination — The patient was a well nourished child and appeared 
to be acutelv ill Scars or evidences of external injury were not found on 
the scalp 

The teeth were in fair condition, the throat was slightly reddened and the 
tonsils were enlarged and cryptic. The neck was normal The chest was 
symmetrical and respiration appeared to be equal on both sides 

The lungs were normal on palpation and percussion There was a small 
area anteriorly just outside the left nipple, where the breath sounds were 
bronchial Rales were not heard over am part of the chest Posteriorly, the 
chest was normal 
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bodies of the lumbai \crtcbrac and consists of three crura on each side 
the innci, middle and outer crura The inner crura are much the 
strongest and arise from the anterior surface of the third and fourth 
lumbar vertebrae The gi eater portion of the inner crura are muscular, 
but the innci margins soon become tendinous and unite at the level of 
the twelfth thoracic vertebra This arch, with the bodies of the twelfth 
thoracic and first lumbar vertebrae, forms a canal for the passage of 
the aorta and thoracic duct This is called the aortic opening, it is m 
reality not an opening through the diaphragm, but is entirely behind the 
diaphragm The esophageal opening is anterior and a little to the left 
of the aortic opening It is entirely surrounded by muscle tissue and is 
formed by the decussation of the crura on a level with the tenth dorsal 



I'ig 1 — Adult diaphragm \ icw ed from below , normal openings and 'potential 
sites of herniation Scmidiagrammatic reconstruction of embryonic (17 aim j 
diaphragm showing the embryonic structures concerned in the formation of th 
adult diaphragm and the sites for possible congenital deficiencies This diaphragr 
shows the hiatus pleuropenlonahs patent on both sides at this stage 
space enclosed by the dotted lines indicate the extent of this opening at the 11 mi 
stage The infracardiac bursa, the potential site of herniation around the es 
phagus, is also shown 


vertebra It transmits the esophagus and its vessels and the t 
vagi nerves The middle crura arise from the lateral surfaces of 
body of the second lumbar vertebra, they are separated posteriorly fr 
the inner crura by narrow slits which transmit the greater and le: 
splanchnic nerves of each side, and the left crus transmits the 
azygos minor The vena azygos major transverses either the a< 
opening or the right crus The outer crura arise from the internal 
external lumbocostal arches (arches of Haller) which arch c\ei 
psoas and quadratus lumborus muscles posteriorly The lateral lu 
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On June 25, with the child in a semisittmg posture on account of djspnea, 
the operation was performed under local anesthesia The left sixth costal 
cartilage was resected, the internal mammary arter} ligated and the pericardium 
exposed without opening the pleura The pericardium was seized with fine 
clamps and opened Thick, pus escaped under pressure The remaining pus 
was aspirated with a suction apparatus, such as is used m operations on the 
throat The pericardium was sutured to the wall of the chest Drams were not 
used Following evacuation of the pus, there was marked improvement in 
the patient s general condition In order to secure good drainage, the child 
was made to lie face downward for a period of thirty minutes, even two or 
three hours The patient cooperated well and gravitv drainage of the peri- 
cardium was secured from the start The wound healed completeh in about 
one month 

On lull 20, an electrocardiographic stud) was made The time relations 
and deflections indicated that there was no heart block m an} area The 
auriculo-ientricular rate of the heart was 132 a minute, the rhithm, regular 
There was no lnternnttence The “T” deflection was inverted in lead II and 
flattened in lead III This is seen onh in abnormal hearts, but the significance 
is uncertain The record is not tipical of that of “congenital heart ’ If 
hvpertroph} is present, both ventricles are equally affected, because the records 
do not show preponderance of either -ventricle 

Summary — 1 In this case the suppurative pericarditis was secondary to 
pneumonia 

2 Roentgenograpluc examination of the chest, on the twentj -second daj 
of the child’s illness showed a large pericardial effusion Aspiration of the 
pericardium b\ Dr De Sanctis on the same daj showed that the effusion was 
purulent Culture of the pericardial pus showed the infecting organism to be 
Staplnlococcus albus 

3 Two dajs later, pericardiotomj was performed The sixth costal cartilage 
was resected About 750 cc of pus was removed by suction The pericardium 
was not irrigated and drainage material was not placed in the pericardial 
sac Postural treatment w r as depended on to accomplish drainage 

4 The wound healed completed in about one month At the present time 
the child appears normal and health} There is, however, a slight svstolic 
murmur of the heart, heard at the apex, but not transmitted to the back 

Case 3 — Max, S , aged 14, was admitted to the sen ice of Dr Shattuck 
at the New York Post-Graduate Hospital on Feb 28, 1924, with a temperature 
of 105 6 F , respiration, 40, pulse rate, 140 Tw'o da>s before the bo> had had 
a chill, headache, sharp pain in the left side of the chest, cough and vomiting 
and had expectorated bloody sputum A diagnosis of lobar pneumonia of 
the lower lobe of the left lung w r as made The bov was profound!} toxic and 
critically ill for about two weeks He was in the hospital for over two months 
and during the greater part of this time the course of Ins illness was stormv 
Only the most important features of his illness are given here 

March 1 Examination of the sputum showed influenza bacillus and tvpe 
IV pneumococcus 

March 10 There were signs of a pleural exudate and of marked increase 
in the total area of the heart A roentgenogram showed an effusion in the left 
side of the chest and a large pericardial exudate 

March 13 Thoracentesis was performed of the left side of the chest, and 
130 cc of turbid serum withdrawn The chest was aspirated again on March 13, 
16 and 19 At the last aspiration, the fluid had become frankh purulent 
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and bears a definite relation to esophageal hernia About this period 
(11 mm ) a physiologic alteration in the abdominal area takes place 
The celom has not increased m size enough to take care of the rapid 
changes that are taking place within its walls and which are augmented 
by the descent of the septum As Mall 11 states, “Since the liver grows 
downward and crowds upon the rapidly elongating intestine, the intestine 
must escape it if it has a chance and the coelomic space withm the 
umbilical cord naturally receives it ” This phenomenon, known as the 
physiologic umbilical herniation, provides a reservoir for the abdominal 
contents until the peritoneal cavity has grown sufficiently to store its own 
contents The herniated intestine is restored to the abdominal cavity 
by the growth of the abdominal wall past the fixed mesentery of the 
intestines* This physiologic herniation starts at 11 mm , is well developed 
at 22 mm and starts on its way toward voluntary reduction at about 
35 mm 

During this period of greater activity in the abdominal celom, the 
diaphragm is incompletely formed, and the hiatus pleuropentonahs is 
patent The closure takes place on the right side first at about 17 or 
18 mm and on the left side at about 19 or 20 mm The left side of the 
liver has largely disappeared, and the whole organ has rotated to the 
right and fused with the right wall of the body, protecting to a great 
extent the right half of the diaphragm and probably aiding its more 
rapid completion The stomach has reached its permanent site below 
the diaphragm before the left half of the diaphragm is closed Therefore 
the hiatus pleuropentonahs patent on the left side is in direct contact 
with the rapidly forming and constantly changing hollow viscera during 
this period of physiologic umbilical herniation 

It would seem that this time of the incomplete closure of the dia- 
phragm in relation to multiple rapid changes which are taking place in 
the embryo is of great importance in the preponderance of left-sided 
congenital defects To recapitulate, these changes consist of (1) the 
occurrence at this time of the normal physiologic umbilical herniation, 
(2) the patency of the hiatuses connecting the peritoneal and pleural 
cavities, the left closing last, (3) the sudden descent of the diaphragm, 
which is considerably in advance of the descent of the stomach, ( 4 ) the 
shift of the liver to the right because of anchorage and the degeneration 
of the left lobe from vascular change and pressure, (5) the presence of 
hollow mobile viscera on the left side, (6) the elevated position and 
smaller size of the left lung, (7) the rotation of the stomach to the left 
and (8) the presence of bursae at the esophageal opening 

11 Mall, F P Manual of Human Embryology, Philadelphia, J B Lippm 
cott Company, 1910-1912, vol 2, p 321 
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it may complicate a distant focus of infection, such as an osteomyelitis, 
and it may be part of a general sepsis Such being the case, the 
prognosis will depend, to a considerable extent, on the duration and 
severity of the original disease to which the pericardial suppuration is 
secondary If my three cases are added to the ninety-nine cases men- 
tioned in Pool’s report, in which the patients were operated on for 
suppurative pericarditis, there have been forty-seven deaths and fift\- 
five recoveries Some of the patients who recovered have shown a 
crippled condition of the heart due to mtrapencardial or mediastmo- 
pencardial adhesions The degree of myocardial degeneration also has a 
most important bearing on the ultimate prognosis in these cases 

I resected the fifth costal cartilage in my first case, m my second 
case, the sixth costal cartilage, and in my third case, the sixth and 
seventh costal cartilages If I have another case, I shall make a hockej- 
stick incision, beginning at the fifth cartilage and progressing down 
along the left edge of the sternum and along the seventh cartilage , then 
I shall resect all three of these cartilages This is the method proposed 
by Pool, and it impresses me as the best yet suggested I believe that 
a local anesthetic is the anesthetic of choice, but if for any reason a 
general anesthetic is demanded, my preference would be for ethylene 
gas Removal of the pericardial pus by suction rather than by irrigation 
at the time of operation, seems to be a step m the right direction 
Postural treatment to secure drainage is also an important measure 
There should not be any fixed rules about irrigation of the pericardium 
or about the placing of drainage material in the sac Each patient should 
be treated according to individual indications 

ABSTRACT OF DISCUSSION 

Dr Wyman Whittemore, Boston The subject of pericarditis is of great 
interest to all thoracic surgeons One great trouble is that few men treat 
many of these patients In fact, I do not know of any one who has had anj 
considerable number of these patients There are certain points that interest 
me The first is the diagnosis As Dr Peterson has said, the diagnosis is 
often missed, this was particularly true before the roentgen ray was use<? I 
think that now physicians and thoracic surgeons probably use the roentgen ray 
often and early in these cases, and that the diagnosis is not missed as 
frequently as it used to be The second point is, as Dr Peterson has said, 
that this condition is always secondary to an infection elsewhere 

The third point that has always interested me, is the luck that the patient 
and surgeon have in these cases By that I mean, suppose that a patient 
has pneumonia and a small empyema, which is drained , pneumococcic peri- 
carditis develops This patient has as good a chance to get well as the patient 
who has a streptococcic septicemia and develops streptococcic pericarditis An 
operation in a case of streptococcic pericarditis does not offer the patient any 
hope of recovery 

I have had four cases one was a pneumococcic case in which the patient 
recovered, this patient had an empyema and then a pericarditis, which was 
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interest that m seventeen of these cases the diagnosis of hernia of the 
cardiac end of the stomach through the esophageal opening was made 
by means of the roentgen ray This is the most common type of hernia 
that occurs in adults, as it is shown in the cases reported 

In twenty-seven cases, herniation of the abdominal viscera into the 
thorax was the cause of the complaint, and operation was performed 



Fig 2 — Diaphragmatic hernia with almost half of the stomacli above the 
diaphragm through esophageal opening 


Seventeen of the patients were males, and ten were females The 
youngest patient was 5 years and the oldest 72 years The age incidence 
in decades was from 1 to 10 m two cases, from 11 to 20 m three, from 
21 to 30 m four, from 31 to 40 m three, from 41 to 50 in six, from 51 
to 60 m eight, from 61 to 70 in none and from 71 to 80 m one 
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into direct contact with the pericardium at this point b\ fluid King behind 
the heart Aspirations in the fifth left interspace just inside the' left border 
of dulness should therefore follow' a negatne aspiration At the sternal 
margin, I should regard the latter point the preferable one in all cases if it 
were not for the possibility of pleural contaminations in case the fluid is 
infected and the pleura not adherent 

In a few' cases, in which I have failed to find fluid elsewhere, I hare obtained 
it by aspiration in the fifth interspace at the right sternal margin 

There is no doubt that nearly all cases of pericardial effusion are secondan 
to infection elsewhere I have had one patient with sterile tuberculous effusion 
from whom, howerer, 2 liters of pus w’ere obtained When the case came to 
necropsy, a few months later, examination failed to rereal am trace of pnman 
infection, e\en in the glands I reported this case as one of pnman tuberculous 
pericarditis 

E\en though the condition is secondan and the mortality high I beliere 
that we should make eyery effort to establish the diagnosis earh and to drain 
for all infected effusion I am much interested in Dr Peter son’s method ot 
drainage, but I hare been so impressed by the \alue of a surgical solution ot 
chlorinated soda in cases of empiema that I prefer to take my chances with 
the suction and irrigation drainage that its use iniohes I had one patient 
with double streptococcic empyema and purulent pericarditis who apparently 
would haye recoyered following simultaneous irrigation of all cayities had 
he not died of a sudden hemorrhage into the pleural ca \it\ on the tenth day 

Dr. Wilia Meyer, New York Since we have the roentgen ray, the enlarge- 
ment of the heart’s shadow is clearly seen, and there is also the possibility of 
finding it by percussion We will thus be enabled to establish the diagnosis 
without much difficulty No doubt these patients yyitli a larger effusion in the 
pericardium suffer a great deal, and if there is ey en a suggestion of an effusion, 
it is an easy matter to ascertain yvhether this is present 

I thoroughly agree with what Dr Hedblom said and also with the prenous 
speaker I yyould ahyays fay or aspiration in the fourth or filth interspace 
close to the left side of the sternum, yyhere one can be sure not to injure 
the internal mamtnarj arterj wuth the needle If the needle usually is directed 
slightly upward and outward, it yyill be possible to strike the effusion in the 
majority of cases 

In 1308, I operated on a tuberculous patient with chronic pericarditis He 
had been in the medical dnision of the Lenox Hill Hospital quite awhile 
and suffered intensely Aspiration was performed by the method I haye lust 
mentioned, a bloody effusion y\as found — a dark fluid, which showed the 
decomposition of blood under the microscope It came out easily in large 
amounts An operation was performed and more than 2 quarts of fluid were 
found in the sac Many of you haye read the article on chronic pericarditis 
in 1904 or 1905, published by the late Professor Curschmann ot Leipsig He 
cited cases in yvhich more than 3 quarts of fluid had been remoyed Irom the 
sac That is easy to understand it one remembers that the pericardium touches 
the esophagus posteriorly If a person has a large chest this mediastinal 
sagittal diameter is long, and so frequently the greater part ot the fluid is 
behind the heart, so that the aspiration or eyacuation of more than 2 or 3 
quarts of fluid from the pericardium is possible and easily explained 

In our case aspiration was done first, then the fluid reaccumulated Alter 
this, we decided to operate I haye not had time to look up the histories in 
my old cases, so I will not gne you the details but onh say that a large 



396 


ARCHIVES OF SURGERY 


diagnosed clinically as ulcer or disease of the gallbladder The most 
common symptoms noted by Giffin were (1) pain in the epigastrium 
and chest immediately after eating, (2) paroxysms of smothering with- 
out apparent cause and (3) vomiting without premonition Healy 18 
gives as the principal symptoms (1) substernal pam, (2) vague gastric 



Fig 4 — Traumatic diaphragmatic hernia following gunshot wound A bullet 
may be seen in left flank at the level of the eleventh rib Almost the entire 
stomach is in left thoracic cavity 

distress and (3) vomiting in the morning without hyperacidity The 
cardinal symptoms given by Oden 14 are (1) epigastric pain immediate y 

13 Healy, T R Symptoms Observed in Fifty-three Cases of Nontrau 
mafic Diaphragmatic Hernia, Am J Roentgenol 13 266, 1925 

14 Oden, R J E Diaphragmatic Hernia, Ann Surg 78 660, 1923 
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would put my fingers into the pericardium, as I do in the pleural cavity, make 
a puncture farther outside with the knife, introduce the tube for air-tight 
drainage into the sac, under the guidance of eyes and fingers, and close the 
original incision Then I would have the combination of open incision and 
air tight drainage, if the various tissues, muscles, fascia and skin are care- 
fully sutured just over the entrance of the tube into the pericardium and the 
drainage tube properly secured, the method will be the same as the one that 
has been tested successfully in air-tight drainage of the pleura in cases of 
empyema 

Dr Frederick T Lord, Boston I should like to call attention to certain 
aspects of the diagnosis in these cases The infrequency of pain as a symptom 
of inflammation of the pericardium has long been recognized and has until 
recently not been satisfactorily explained Capps of Chicago has shown by 
experimental mechanical irritation that the interior of the pericardium is 
insensitive at all accessible points except in the region of the left inferior 
aspects of the sac He ascribes the sensitiveness of this part to irritation of 
branches of the phrenic nerve Judging by these experiments, the infrequency 
of pain in the presence of pericarditis may be attributed to absence of a sense 
of pain over the greater part of the pericardium Absence of pain should 
not be taken as an indication of absence of pericarditis 

In the discussion, reference has been made to the presence of posterior 
accumulations of pericardial fluid, and this is another source of error in the 
diagnosis When the heart becomes adherent to the anterior part of the 
pericardial sac, fluid may accumulate for the most part posteriorly and com- 
press the lung in this region The most significant physical signs of peri- 
cardial effusion may then be found in the left side of the back, and it is common 
in such cases to be able to demonstrate in the region of the left scapula an 
area of dulness with bronchial breathing, egophony and increase in the speaking 
and whispering voice and diminished tactile fremitus 

Roentgen-ray examination also furnishes important evidence of pericarditis 
with effusion The shadow of the heart is triangular, and the sides of the 
triangle are straighter than normal as a result of obliteration of the indentation 
on each side at the junction of the auricles with the mediastinum, and on the 
left at the junction of the auricle with the ventricle 

Dr N W Green, New York The discussion and the reports of Dr 
Peterson’s cases have been stimulating and impressive I ha\e had limited 
experience with cases of effusion of the pericardium, but the discussion Dr 
Whittemore brought one or two points to mj mind, one of which was that 
when a patient has a streptococcic infection of the blood, the ph\sician con- 
siders the case hopeless A streptococcic infection of the blood predicates a 
blood-borne infection, and it seems to me that one should look for infection 
of the accessory sinuses, which in cases of diseases of the ear are often fol- 
lowed by pneumonia and sometimes by Streptococcus hcmolyticus infection of 
the blood I believe that it would be a good plan to determine whether there 
is any thrombosis or lateral thrombus in the jugular vein If one could get 
rid of the primary source of the infection of the blood stream I do not think 
that Streptococcus hcmolyticus infection of the blood would necessarily indicate 
a fatal outcome I have had experience in one case of that kind, and the 
course of the disease was very much as I have outlined , first an infection of 
the ear, then of the mastoid, then in the jugular vein and then pneumonia 
The patient did not have pericarditis, but a Sti cptococcus hcmolyticus infec- 
tion of the blood 
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The inconstancy of these symptoms is undoubtedly produced by the 
varying site of the hernial opening and the difference in the degree of 
functional adjustment of the thoracic and abdominal viscera It 1S 
evident that diagnosis by means of the history alone may be difficult 










Fig 6 — Left diaphragmatic hernia Almost the entire stomach and a portion 
of the colon are in the left thoracic cavity The omentum is adherent to the 
diaphragm and the under surface of lung 

however, such diagnosis is important and when possible, will obviate use- 
less treatment Because of the vague symptoms simulating some thoracic 
or abdominal disease, of which disease of the gallbladder and of the 
stomach are most common, operation may be advised Diaphragmatic 
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could not be stopped The cause of this bleeding remained obscure, although 
autopsy was performed The onlj thing the pathologist suggested was that 
the motion, the friction between the heart and the pericardium, both being 
granulating surfaces, had the effect of continuously brushing off the apexes 
of the granulations It seemed unusual I had never seen it described and 
had never heard any one speak of it The patient was not gnen a trans- 
fusion of blood This was a long time ago Clinically, the condition resembled 
hemophilia, it maj be, however, that this resulted from some alteration in 
the blood brought about by scarlet fever 

The second patient had a large suppurating pericardial sac winch was 
opened under local anesthesia and drained with protective tissue The sac 
was irrigated daily The sac became clean, but the pus accumulated rapidh 
behind the heart A little later, the patient w r as treated by the instillation of 
mercurochrome-220 soluble, and the interesting fact was that in two or three 
hours after a dressing, w r hen we had cleaned the pericardial sac the patient 
began to have a free discharge of pus At autopsy, an apical tuberculou 
cavity w'as found W'lth a sinus running from it to the suppurating pericardial 
sac, we had been dealing noth a secondary type of pericarditis and of a \ariet\ 
I have never seen described 

Dr DeW Andrus, Cincinnati I w f ant to say only a w r ord about two cases 
we have had in Cincinnati One of these patients had an abscess in the posterior 
portion of the pericardium He was an Italian ex-soldier and bad been shot 
in the back of the neck, a piece of tunic becoming embedded in the tissues 
Before he came to us, he had had an abscess on the right side of the neck 
which w r as healed at the time of admission Following a stay in the hospital 
for tuberculosis, he was brought to the general hospital with the diagnosis of 
abscess of the lung posterior to the heart Dr Heuer approached it from the 
side in the posterior axillary line, and to his surprise found that it was not 
in the lung, but m the pericardium The nature of the infection was not 
definitely determined Subsequent^, the patient developed an abscess m the 
groin, and after repeated roentgenograms, we discoiered a collapsing lesion 
of the upper lumbar vertebra Drainage of a lumbar abscess jielded the t\pical 
sulphur granules and ray fungi 

The other case w r as that of a bo^ about 18, who was stabbed o\er the 
sternum noth a knife His w'ound was closed before he came to the hospital Sub- 
sequently he developed shortness of breath, etc., which pointed to a mediastinitis 
A roentgenogram revealed lyi inches (3 77 cm ) of knife blade broken off and 
buried in the sternum Dr Heuer resected a portion of the st< rnum and 
costal cartilages, removing the knife blade, and found a suppuratne peri 
carditis The boy pursued a course similar to Dr Miller’s patient haring 
repeated small hemorrhages from the pericardium, which we felt were due to 
grating of the granulations with the pulsations of the heart Despite repeated 
transfusions, the patient subsequently succumbed to severe secondan hemorrhage 

In the children w'ho come in with coincident empvema, pneumonia and 
pericardial effusion, we have found it useful to increase the margin of safetr 
Decrease the load on the heart by giving these patients ox>gen mtranasalh 
Sometimes, even when the} are not cyanotic, the administration of owgen 
will make the breathing easier and reduce the load on the heart 

Dr Hugh Auchinceoss, New’ York Dr Peterson’s cases arc notewortln 
and most encouraging Our experience with suppuratne pericarditis at the 
Presbj terian Hospital has been chiefly with adults The first patient who 
recovered w'as a child, the case was reported a number of \ears ago b\ 
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hernia may be discovered by exploration of the diaphragm during an 
operation for some other condition, particularly an upper abdominal 
operation, if disease of the gallbladder or stomach is suspected but not 
found During the last year one esophageal hernia was found during 
an operation in a case with an indefinite history of cholecystitis in which 
the stomach had not been examined roentgenologically prior to operation 



Fig 8 — Diaphragmatic hernia with about one third of stomach herniating 
through the esophageal opening, large perforating gastric ulcer high on the 
lesser curvature of the stomach 


TREATMENT 

The treatment in cases of diaphragmatic hernia in which the symp- 
toms are mild and there is no obstruction, may be medical Many patients 
go through life without sufficient symptoms to warrant operative inter 
vention In chronic cases with attacks of incarceration or obstruction 
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for drainage Drainage through the anterior wall ot the chest is eas\ to 
perform under an anesthetic The closed si stem of drainage could be estab- 
lished with the pericardial sac draining into the pleural sac and then out The 
anterior drainage could then be established at an} time under local anesthesia 
Drainage along the straight sinus is another problem Accumulations haie 
been seen on the other side of the heart It seemed in the last case I had 
that accumulations of pus were found m the place at which the pocketing 
appeared as well as behind the heart In mi case in which the method of 
open drainage was employed, we used a surgical solution of chlorinated soda 
(Dakin solution), and placed the finger under the heart and a catheter straight 
around it, so that the catheter came up around the upper margin It was 
possible to keep that part clean b} drainage suction 

Dr. Peterson' The diagnosis in these cases of suppuratne pericarditis is 
not as simple as is generalh supposed The roentgenologist if I recall 
correctl}, made the diagnosis in all three of mi cases The roentgenogram 
is the most laluable aid in settling the question of diagnosis 

I feel that Dr Hedblom s case of “primari’ pericarditis is open to question 
I merel} suggest that it might haie been one of tuberculous origin, as I cannot 
conceue of am case being priman 

I feel that the prognosis, as I said in m} paper, depends largeh on the 
duration and seierit} of the original infection to which the pericarditis is 
secondan The mortaliti rate will be relatneh higher in infants tiian in 
older subjects, just as it is in the empiema of infanci 

I want to thank Dr Lilienthal for answering the question about closed 
drainage of the pericardium I do not see that one can liken the drainage of 
the pericardium with drainage of the pleural canti Not onh is the plnsiologi 
different but the phjsics to be considered in the former is also different 
I cannot see anj great adiantage in the closed method adiocated bi Dr 
Whittemore and approied bi Dr Meier I feel, howeier that postural 
drainage is a step in the right direction 
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were employed, the type depending to some extent on the site of the 
opening m the diaphragm, as far as could be determined by roentgenologic 
examination If the opening was anterior, the abdominal approach was 
used, and if posterior, the thoracic approach 

Nineteen of these cases have previously been reported by Giffin 
Balfour 10 and Hedblom, 17 who made a complete review of the cases in 
which operation was performed up to 1925 , 1 shall not include these cases 
in this report 



Fig 10 — Exposure of cardiac end of stomach after reduction from hernial 
sac A large perforating gastric ulcer is shown high on the lesser curvature of 
the stomach, about 75 cm from the cardia and a large hernial opening just 
above and to the left of the esophagus The dotted lines outline the area of 
gastric resection 

In the last two years eight patients have been treated surgically In 
five of these there was no history of injury In three cases operation 
had been performed previously for the same complaint 


16 Balfour, D 
Injury, Ann Surg 

17 Hedblom, C 
and Seventy-eight 


C Nonstrangulated Diaphragmatic Hernia due to Indirect 

63 78, 1916 tt . 

A Diaphragmatic Hernia, A Study of Three Hundr 

Cases in Which Operation was Performed, JAMA 


947 (Sept 26) 1925 
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The systolic blood pressure was 150, diastolic, 85 Dilated veins were not seen 
on the thorax, and cyanosis was not present 

Operation was performed under local infiltration anesthesia with procaine Indro- 
chloride A collar incision was made and a lipoma about twice the size of a hen’s 
egg was found lying beneath the sternothyroid and the sternocleidomastoid muscles 
It lay next to the right lobe of the thyroid gland, which seemed normal, and it 
extended downward into the anterior mediastinum for a distance of about 4 cm It 
was removed without difficulty by pulling it upward in much the same manner in 
which a substernal thyroid is removed The only muscle cut was the plattsma 
Closure was made without drainage. Within a few hours after the operation the 
hoarseness had disappeared, and the patient stated that the dyspnea was not present 
He was discharged one week after the operation Six weeks later he was seen 
again following an attack of acute cholecystitis Hoarseness or dispnea had 
not been present since the discharge He would not consent to an operation on 
the gallbladder 



After removal, the tumor was found to measure 9 b\ 5 cm On microscopic 
examination, it proved to be a simple lipoma 

This case, therefore, was one of lipoma of the anterior mediastinum 
which caused sufficient pressure to produce hoarseness, dyspnea, cyanosis 
and possibly a partial paralysis of the right leaf of the diaphragm b\ 
involvement of the right phrenic nerve 

The few instances of lipoma of the mediastinum which we could 
find recorded in the literature show only two other cases besides our 
own m which an operative removal was carried out successfully This 
is probably to be explained by the fact that most of the other cases 
occurred during the early days of antiseptic surgery In some of the 
reported cases, the tumor was limited to the mediastinum , in some it 
occupied the pleural cavity also, while m others it was located both sub- 
cutaneously and in the anterior mediastinum In all onh nine cast 1 - 
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In one case the gallbladder was removed for gallstones at the time of 
repair of the hernia, and in one case the pyloric four fifths of the stomach 
was resected for a large perforating ulcer high on the lesser curvature 
of the stomach These lesions were undoubtedly partly responsible for 
the symptoms (figs 8, 9 , 10 , 11, 12 and 13) 

I prefer the abdominal approach in most cases The hfcrmated 
abdominal viscera can be brought under direct observation, and any 
injury that may be present m traumatic cases can be more readily 


iimo 



Fig 12 — Closure of hernia opening in diaphragm with interrupted linen 
catgut sutures, resection of four fifths of the stomach, anticohc anastomosis 
of cardiac end of the stomach to the jejunum with closure of pyloric end of 
the stomach 

/ 

repaired There is no danger of injury to abdominal viscera during 
closure of the hernia There is less deformity following operation, and 
the nsk of the operation and the chance of postoperative complications 
are probably less The abdominal approach permits exploration of the 
abdomen for other associated lesions which may be the cause of P art 
of the symptoms These lesions may be surgically treated at the same 
time if it is thought advisable If the patient’s condition does not permit 
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including our own, have been reported Probably the condition is much 
more frequent than this small number of cases would indicate There 
are several instances of intrapleural lipoma developing apparently from 
the subpleural fat, but they are not included in this report The case 
described by Czerny 1 is an example of this 

In his classic treatise on pathologic anatomy m 1856, Cruveillner 
stated that during an operation for the removal of a lipoma on the 



Fig 4 — Appearance of specimen after remo\al m authors case 


front of the sternum, several prolongations were obsened to continue 
into the anterior mediastinum Most of these were withdrawn and cut 
off The patient died of suppuration of the anterior mediastinum 
Cruveilhier also mentioned that Morel-Lavaller remoted the superficial 
portion of a lipoma, which continued into the anterior mediastinum, from 
the sternal region The mediastinal portion was not disturbed 

1 Czerny Extirpation ernes hopfgrossen subpleuralcn hpoms \\ sen mcd 
Wchnschr 25 156, 1875 
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combined method I have not found this necessary, but undoubtedly 
there are cases in which a satisfactory result cannot be secured in anv 
other way y 

Gastric lavage should always be carried out just before operation 
and the tube left in the stomach or inserted after the abdomen is opened 
This not only relieves the stomach of gas and thus aids m the reduction 
of the hernia, but also helps to determine the position of the cardia, 
this may be helpful in cases of esophageal hernia with adhesions and 
permits more accurate closure of the opening 

In seven of the cases the hernial opening was closed with chromic 
catgut reenforced with linen sutures In one case the defect m the 
diaphragm was so extensive that closure was impossible, and the stomach 
was sutured to the abdominal wall 

There were no deaths, and convalescence was uneventful in all cases, 
except for minor complaints The results, as shown by replies to recent 
questionnaires, are satisfactory, but some are too recent to be considered 
final The most recent operation was performed three and one-half 
months before this paper was written Four patients say that their 
symptoms have been completely relieved The hernia was of traumatic 
origin in three of these The fourth patient did not give a history of 
injury, and gastric resection for ulcer high on the lesser curvature of 
the stomach was performed as well Two patients continue to have 
moderate gastric symptoms without evidence of recurrence four months 
and six months, respectively, after operation In the case m which part 
of the diaphragm was absent and the stomach was sutured to the 
abdominal wall, relief has been only partial In one case the hernia and 
symptoms recurred two months after the operation 

SUMMARY 

The embryonic formation of the diaphragm predisposes to herniation 
at certain sites 

The symptoms of diaphragmatic hernia are varied, and clinical diag- 
nosis is difficult without the aid of roentgenologic examination Obscure 
upper abdominal symptoms demand roentgenologic examination of the 
diaphragm Roentgenologic examination is often helpful in determining 
the site of the hernial opening When the diaphragmatic hernia produces 
mild symptoms without incarceration of viscera, the patient may be kept 
under observation and medical management, but progression of symp 
toms calls for operation Definite attacks of obstruction due to incarcera 
tion or strangulation of abdominal viscera demand operation 

The operative approach may be thoracic, abdominal or combined 
abdominal-thoracic, but the abdominal is usually preferable or the com- 
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case of a boy, aged 22 months, from whom he successtulh remoced 
a lipoma of the anterior mediastinum There was a painless sw elling in 
the front of the chest, which had grown steadily The tumor was o\er- 
lying the fifth, sixth and seventh costal cartilages It had a lobulated 
surface and was adherent to the adjacent tissues but not to the skin At 
operation an incision was made parallel to the sixth rib, and a fatt\ mass 
was found passing through the sixth intercostal space into the thoracic 
cavity The sixth and seventh costal cartilages were resected, and a 
circumscribed fatty tumor was easily removed Recoven was excellent 
Microscopic examination of the mass showed it to he a simple lipoma 
In 1925, Lemon 0 reported the case of a man, aged 46, who had d\ spnea, 
swelling of the neck, cough, loss of weight, tumor m the left supra- 
clavicular fossa, dulness over the upper sternum and distant breath 
sounds over the chest Two biopsies were performed, the first of which 
was said to show an osteochondrolipoma and the second a lipoma The 
patient weighed 221 pounds (100 2 Kg) The veins in the tipper 
part of the body became dilated Vertigo, somnolence, dyspnea, cyanosis 
and edema developed, and the patient became gradually worse At 
autopsy a lipoma of the anterior mediastinum was found which was 
adherent to the trachea, aorta and right lung 


6 Lemon, W S Lipoma of Mediastinum, M Clin N Amer 8 1247, 1926 
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but covered by the liver anteriorly, was a large opening, a congenital defect 
of the diaphragm, through which portions of the gastro-intcstinal tract 
had slipped into the thoracic cavity In pulling further, we could slowly «t 
a good portion of the intestines into the abdomen, but at the same moment 
some fecal matter escaped I was extremely sorry that I had decided to start 
the operative procedure by way of the abdomen With such a large portion of 
intestines in the thoracic cavity, the lung had to be compressed materially 
on that side for a long time With 1 mm of oxygen pressure, one could have 
overcome any difficulty so far as a large opening in the chest was concerned 
I should have made an intercostal incision and determined the condition I 
could have seen it easily because a constriction of the middle of the transverse colon 
was causing the trouble There was a clear local gangrene at this place The 
primary intercostal incision would have been the better surgical procedure 
After I had seen that there was a suppurative condition, I could have worked 
from above and below 


I have drawn a number of lessons from that case m addition to realizing 
the necessity for gastric lavage I would never advise starting with an 
abdominal incision in a complicated case of diaphragmatic hernia There is 
no harm in performing an exploratory thoracotomy Had I have done so, I 
would have found the gangrene of the intestine and the hernial aperture at 
once, which was utterly impossible by way of the abdomen, because the right 
lobe of the liver was lying in front of it 

From a technical point of view, I would say as m so many other cases, 
that one must consider the individual case, as was emphasized in a number of 
other thoracic diseases 


Dr Harrington’s eight cases make a wonderful series for one man to 
observe in such a comparatively short time, but he is working at the Mayo 
Clinic with its unlimited material All his patients vvere operated on by 
way of the abdomen, and every patient has recovered, which speaks for 
itself Yet I would say again, let us consider each case by itself, and when there 
seems to be a great deal of complication let us start the operative procedure by 
way of the thorax Personally, I would then add an abdominal incision, so that 
I could see how I could replace the abdominal organs and secure them with 
sutures before the hole in the diaphragm was closed 

Dr Truesdale, Fall River, Mass Dr Harrington has demonstrated in a 
picturesque and practical manner those developmental deficiencies in the 
diaphragm that may be conducive to the occurrence of hernia He has shown, 
too, that the stomach is more often involved in cases of hernia than any other 
of the abdominal viscera When the stomach passes through the opening 
in the diaphragm, it can pass back and forth, and unless it is niarhe y 
constricted, it can be relieved If a portion of the stomach has passed throng 
the diaphragm and it becomes constricted, a stomach tube cannot be placed in 
that portion of the diaphragm which is above the constriction 

The stomach never becomes strangulated, because there is great elasticity 
to the hernia ring When it fills with gas the pressure expels the conten 
below the diaphragm and thus empties To prepare the patient for operatio 
by washing out the stomach, as Dr Harrington describes, is the best po ic), 
without a question It is seldom if ever necessary to operate for hernia o 
the stomach, as an emergency measure 

On the other hand, that type of case which involves the small intestines 
and the transverse colon, which, as the statistics of Dr Harrington an 
Dr Hedblom have shown, is nearly 50 per cent of all cases, often presen 
the picture of acute obstruction 
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Rowlands 4 found records of two cases m Guy’s Hospital, London, from 
1856 to 1920 Cruickshank 5 6 discovered two cases m a series of between 
1,700 and 1,800 necropsy examinations , Rendich 0 reported two cases out 
of 5,033 clinical examinations at Bellevue Hospital, New York, 
Macmillan 7 found but three cases in 15,000 roentgenologic examinations 
at United States Army General Hospital No 1 , Beclere, 8 9 in 5,000 
roentgen-ray examinations, found two cases , Morrison 0 reported forty- 
two cases of 3,500 gastric cases studied, and Carman, 10 in 1924, gave 
the ratio m the Mayo Clime of 1 18,000 

ANATOMY 

The diaphragm is a single independent dome-shaped muscle arising 
from the circumference of the lower part of the thorax and when 
normally formed completely separates the abdominal and thoracic cau- 
ties The muscular structure of the diaphragm in the adult person is 
divided into three portions according to their origins, the sternal, the 
costal and the lumbar The sternal is the weakest of these portions 
and the lumbar the strongest All three portions are inserted into the 
margin of the central tendon The sternal portion consists of a few 
slender fasciculi arising from the posterior surface of the xjphoid 
cartilage There are muscular deficiencies on each side of the cartilage 
filled with areolar tissue and covered with pleura and peritoneum 
through which the superior deep epigastric vessels pass These defi- 
ciencies are called the foramina of Morgagni or Larys’ spaces The 
costal portion forms the main part of the dome of the diaphragm and 
arises by broad bands of muscle from the lower six costal cartilages 
and from the eleventh and twelfth ribs, mterdigitating with the trans- 
versahs muscles This portion co\ers the greatest area rhere are 
often areas devoid of muscle tissue between the individual bands that 
arise from the wall of the chest The lumbar portion arises from the 

4 Rowlands, E R B A Case of Diaphragmatic Hernia, Gin’s Hosp Gaz 
34 426, 1920, Diaphragmatic Hernia, Gu\’s Hosp Rep 71 91, 1921 

5 Cruickshank, J N Two Cases of Congenital Diaphragmatic Hernia, 
Glasgow M J 105 81, 1926 

6 Rendich, R A The Radiographic Examination of the Ahmentan Tract 
with Analysis of Routine Examinations of 5,033 Hospital Cases, J Radiol 5 
124, 1924 

7 Macmillan, A S Diaphragmatic Hernia, 4. m J Roentgenol 7 143, 192U 

8 Beclere, quoted by Morrison Diaphragmatic Hernia of Fundus of 
Stomach through the Esophageal Hiatus, J A M A 84 161 (Jan 17) l r 25 

9 Morrison, L B Diaphragmatic Hernia of Fundus of Stomach Through 
the Esophageal Hiatus, J A M A 84 161 (Jan 17) 1925 

10 Carman, R D , and Fineman, Solomon The Roentgenologic Diagnosis of 
Diaphragmatic Hernia, with a Report of Seienteen Cases, Radiologi 3 26 1924 
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ficulty in reducing the hernia The bowel and omentum were tied around the 
opening on the under side, and I could not remove the adhesions without 
injuring the intestines, so I continued the incision downward, opened the 
peritoneal cavity and operated from below and above, cut the diaphragm out 
from the hernial opening toward the periphery, reduced the bowel and 
omentum and sewed up the enlarged opening m the diaphragm That operation 
was performed first by Berard in France His patient succumbed, undoubtedly 
because Berard was obliged to operate during a period of acute intestinal 
obstruction Then another French surgeon, Anvray, repeated the operation on 
a patient with intestinal obstruction who had come to him reasonably early 
He succeeded m reducing the hernia, and his patient recovered 

Dr Stone of Baltimore had a similar case, m which he made first an 
abdominal incision and then an incision through the wall of the chest 

The extension of the lapel incision is simple It just crosses the diaphragm, 
so that one does not need to open the abdominal cavity any more than from 1 to 2 
inches (2 5 to 5 cm ) in order to have access to the adhesions on the under 
side Dr Stone’s patient recovered His difficulty was above the diaphragm, 
and it seems to me that in those cases the thoracic incision gives more ready 
access to the diaphragm and will serve a purpose which cannot be obtained 
by the peritoneal route alone 

Dr L T LeWald I should like to call attention to two conditions in 
which 'an operation should not be performed unless some complication has 
occurred I refer particularly to complete absence of the left half of the diaphragm 
Dr Harrington referred to that under his heading "partial absence” The 
other condition is that which occurred in a case referred to by Dr Meyer, 
the disease was thoracic stomach, in which there is no deficiency in the 
diaphragm, but the stomach is developed above the diaphragm Dr Harrington 
spoke of the development of the diaphragm just at the time that the stomach 
was also developing, and it is now possible to conceive of the stomach as being 
developed above a perfectly developed diaphragm Percival Bailey first called 
attention to this in the dissecting room I have reported two cases of this sort, ’ 
and another case has been recently reported in Liverpool by Roberts 10 In one 
of my cases the roentgenograms determined the exact position of the diaphragm 
in relation to the stomach and the stomach was above the intact diaphragm An 
operation was performed because the child had twenty-four hour retention m 
the stomach because of pyloric obstruction He was undersized, and at the 
age of 7 he was smaller than a boy of 4 Dr Downes performed a gastro- 
enterostomy 

The other problem is to determine roentgenographically whether there is 
need for operation in a case of complete absence of half of the diaphragm, an 
then to operate only on such patients as show some complication 

I should like to ask Dr Harrington if he can explain how this complete 
absence of half of the diaphragm occurs 

I have two* patients of this type In one case, we feel we have been able 
to demonstrate the fact that the diaphragm is absent completely by comparing 
it with a normal side view There is no evidence of a diaphragm on the e 
side In the other case intestinal contents in the chest cavity, the stomaci 
down in the pelvis and only one leaf of the diaphragm are demonstrated 

18 LeWald, L T Congenital Absence of Left Half of Diaphragm, Arch 
Surg 14 332 (Jan ) 1927 

19 Roberts, R E Brit J & Radiol 32 11 (Jan ) 1927 
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portion of the diaphragm arises chiefly from the inner lumbocostal arch 
with only a few fibers arising from the external lumbocostal arch There 
is usuall) a triangular space of muscular deficiency between the outer 
crus of the lumbar portion of the diaphragm, the last muscular part of 
the costal portion of the diaphragm and the twelfth rib The apex of the 
triangle is curved upward and forward toward the tendinous portion of 
the diaphragm The base is turned downward and somewhat backward 
and partly rests on the twelfth rib, but sometimes it extends in front of 
the bodv of the psoas muscle The borders of this hiatus are muscular 
and are more or less of sphincter-like construction The space is closed 
by a membrane which consists of two sheaths , the upper sheath comes 
from the pleura, and the lower sheath is thin and is a continuation of the 
iliac fascia This space was first described by Bochdalek, in 1848, and 
has been named the foramen Bochdalek 

The central tendon of the diaphragm is reniform, with the central 
portion slightlj curved and extending into the dome, of which the 
greater portion is on the right side At the base of this right portion 
and entirely within the tendon is a large quadrilateral foramen which 
gives passage to the inferior vena cava This opening is on a level with 
the disk between the eighth and ninth dorsal vertebrae 

The diaphragm receives its innervation from the phrenic (usuall) 
from the fourth and sometimes through branches from the third and 
fifth cervical roots), the sympathetic and the intercostal nerves which 
send motor and sensory fiber s to its peripheral parts (fig 1) 

EMBR\ OLOGV 

The formation of the diaphragm from embryonic structures is a 
highly complex process, as its muscular elements are derived from 
several sources 

The anterior, lateral and central parts, which comprise the greater 
portion of the diaphragm in the adult, are formed from the transverse 
septum and fused ventral mesenten The remaining, posterolateral 
portion is formed by the fusion of the dorsal mesentery and the meso- 
derm derived from the receding wolffian body and the pleuroperitoneal 
membrane derived from the pulmonary ridge It is difficult to determine 
the exact amount of the muscle tissue that is derived from each of these 
structures, as there is probably considerable sanation, but it is also 
probable that the dorsal mesenterv forms the posterior and central 
portions containing the esophageal opening The mesodermic cells from 
the receding wolffian bodv form the right and left crura The pleuro- 
peritoneal membrane grows ventrally and closes the remaining opening 
(hiatus pleuroperitonahs ) between the peritoneal celom and pleural 
celom, b) fusing with the transverse septum, and forms the lateral 
portion of the diaphragm Failure of fusion or proper deposition of the 
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Fig 14 — The chest before the barium meal 



Fig 15 — The stomach immediately after the barium meal 
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In the foregoing it is seen that embryonic herniation would occur 
most commonly in the embryo from 11 to 20 mm Congenital herniation 
of somewhat later formation can be explained on many of the same 
grounds It is due to the failure of parts of the diaphragm to mature or 
to excessive degeneration of muscle elements in the formation of the 
central tendon 

CLASSIFICATION 

Numerous classifications of diaphragmatic hernia are based on 
embryology, etiology, pathologic anatomy, the site of the opening in the 
diaphragm, the presence or absence of a sac, the contents of the hernia 
and other conditions It is difficult or impossible to make most of these 
classifications clinically, they can usually be made only after operation 
or at necropsy From a clinical and surgical standpoint, the history of 
injury is important m determining the type of treatment to oe instituted 
and the probable prognosis in surgical cases Better results are usually 
obtained from operation in cases of traumatic origin than m the cases 
due to embryonic defects For this reason I have classified all types in 
two mam groups, nontraumatic and traumatic, and subdivided these 
according to the various common types as follows 

I Nontraumatic 

1 Congenital, due to embryonic deficiency, of which the most common 
sites in probable order of frequency of occurrence are (a) through 
the hiatus pleuroperitonalis (foramen of Bochdalek) without an enclos- 
ing sac, ( b ) through the dome of the diaphragm, (c) through the 
esophageal opening, ( d ) through the foramen Morgagni and ( e ) 
through the gap left by absence of the left half of the diaphragm 

2 Acquired after birth through an embryonic fusion point of the dia- 
phragm, it may occur at sites named under congenital tjpes 

II Traumatic 

1 Indirect injury to diaphragm , it may occur at any point but usualh 
through an embryonic fusion point, the result of crushing injuries 
and usually with a sac 

2 Direct injury to the diaphragm , the hernia may occur at anj point and 
is usually the result of penetrating wounds (gunshot or knife wound) 
and usually without a sac 

MAYO CLINIC SERIES 

Since 1908 fifty-one cases of diaphragmatic hernia have been diag- 
nosed at the Mayo Clinic, of this number twenty-four were not con- 
sidered surgical In the latter the diagnosis was made by roentgen-raj 
examination during the course of the general examination, and it was 
not thought that the hernia was producing sufficient symptoms to war- 
rant surgical intervention at that time Many of the patients are under 
treatment for other conditions and return for observation from time to 
time , ultimately some of them will probably come to operation It is of 
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this procedure could scarcely be imagined, the heart being under my fingers 
After the heart had been massaged for about half a minute, its beat improved 
considerably, and within a minute it had returned to about as good a condition 
as it had been in before the emergency occurred ° ' Jd 

The hernial opening was an enlargement of the esophageal hiatus in a 
direction to the left and slightly forward It was large enough to admit three 
fingers There was no hernial sac, merely an open window leading directly 
into the pleura After the stomach had been emptied of its fluid Wlt h the 
aid of a stomach tube, the hernial opening was closed by four silk sutures a 



Fig 17— Large bowel after barium clysma 


procedure which was rendered somewhat difficult by the fact that the anterior 
border of the opening was partly concealed by the liver which had to be rawn 
forward to permit placing the suture After the end of the operation some 
fluid was removed from the trachea and bronchi through the bronchoscope 
by Dr Kernan The patient did fairly well at first, but died on the following 
day 

The hernial ring m this case was not a separate opening but an extension 
of the esophageal hiatus The esophagus came down through it m the non *^ 
way The cardiac end of the stomach was in the abdomen, the rest of e 
stomach, about four fifths of it, being turned upward, formed a sharp 
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The average duration of symptoms at the time of operation was 
nine and a half years, seventeen of these patients gave no evidence of 
injury, while ten dated the onset of their symptoms from severe injuries 


SYMPTOMS 

The symptoms are dependent on the organs involved in the hernia 
Lacher 12 states that every abdominal organ except the genitalia, bladder 
and rectum has been found m the thorax at least once It is apparent 
that the symptoms will be varied and inconstant , in general they may be 
divided into thoracic symptoms, which are probably least noted, and 
abdominal symptoms, which are the most constant The thoracic 
symptoms are caused by encroachment on the pleural space with impair- 
ment of respiration and circulation The most common of these are 
dyspnea, cyanosis, palpitation of the heart and pain or sense of fulness 


-Esophacpi3-. 



Fig 3 — The portion of the herniated stomach posterior and to the right 
of the esophageal opening with pressure and partial obstruction to the lower 
portion of the esophagus is shown 


in the chest These are present in varying degrees and combinations, 
depending on the site and degree of the encroachment on the pleural 
cavity, or they may not be present at all The abdominal symptoms are 
caused by incarceration of the abdominal viscera in the hernial opening , 
this causes disturbance of the function of the organs involved, varying 
from slight irritation to strangulation and obstruction 

Morrison 9 states that the most constant symptom is pam just above 
or anterior to the ensiform cartilage The symptoms often simulate 
irregularly those of peptic ulcer or cholecystitis with hemorrhage, or 
pam radiating to back or left shoulder, gastric distress, palpitation at 
night and inability to he on the back or left side without regurgitation of 
acid fluid He states that all but one of his fort) -two cases had been 


12 Lacher, quoted bj Unger and Speiser T Roentgenol 15 135 19 26 



PRELIMINARY MEDICATION IN GENERAL 

ANESTHESIA 

WITH SPECIAL REFERENCE TO THE MARGIN OF SAFETY AND 
POSTOPERATIVE lesions of the lung 

JAMES T GWATHMEY, MD 

AND 

CHARLES W HOOPER, MD 

NEW YORK 

The reasons for giving preliminary medication are to prevent 
psychic shock, to increase the margin of safety, to modify or abolish 
any and all untoward symptoms during induction and maintenance of 
anesthesia and after opeiation, and, most important of all, to prevent pos- 
sible pathologic lesions in the lungs Preliminary medication should be 
given regardless of whether the anesthesia is local, spinal, regional or 
general In the search foi a suitable agent for preliminary medication, 
magnesium sulphate should be considered It synergizes with morphine 
by prolonging its effect, and if ether is used, the magnesium sulphate 
deepens the anesthesia 

Table 1 is a summary of cases from more than 200 similar cases selected 
in sequence at the Presbyterian Hospital of New York City in which 
400~cc of a sterile 4 per cent chemically pure magnesium sulphate solution 
(4 drachms [15 5 Gm ] of the salt) was given by hypodennoclysis one 
and a half hours before operation 1 Three eighths of a grain (24 nig ) 
of morphine m divided doses was given by hypodermic injection When 
magnesium sulphate was used, the average time after operation before 
a sedative was required was sixteen hours Table 2 shows a parallel 
series of cases in which morphine alone was given The average time 
after operation that a sedative was given was four hours 

Table 3 shows a second series of cases, in sequence, from another 
hospital in which 6 cc of 25 per cent solution of magnesium sulphate 
divided into three doses, each dose containing one eighth of a grain (S mg ) 
of morphine sulphate, was injected intramuscularly as preliminary medi- 
cation to nitrous oxide-oxygen and procaine anesthesia The gases are 
used only to render the patient unconscious and to complete the analgesia 
The patient remains pink, and the usual sigis of third stage anesthesia 
are not present Table 4 gives the results in a parallel senes of cases m 
which morphine dissolved in water was given The results in each hos 

1 Gwathmey, J T , and Greenough, James Synergistic Analgesia with 
Nitrous Oxide — Oxygen and Magnesium Sulphate, M Rec 100 583 (Oct 
1921 
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after meals, (2) inability to take quantities of food, (3) a sense of 
smothering or distress and (4) inability to vomit or belch gas during an 
attack (figs 2 and 3) 

The most constant symptom m the surgical cases at the Mayo Clinic 
was epigastric pam , it was noted in practically all cases In four cases it 
radiated to the thorax anteriorly, m three cases to the back, and m two 



Fig S — Left diaphragmatic hernia, abdominal left rectus incision, almost the 
entire stomach in the left thoracic cavity, a portion of transrerse colon and 
spleen having been removed from the cavity Insert a shows hernial opening to 
left of esophageal opening with large cavity in the left lower thorax Insert b 
shows closure of hernial opening with interrupted catgut reenforced with linen 
sutures after a phrenic neurectomy 


cases to the left shoulder The other symptoms in order of frequcnc\ 
were regurgitation of sour fluid or food, vomiting, gastric distress and 
distention with difficulty m belching of gas at times, distress immediatelj 
after eating, hemoptysis and melena 
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Table 3— Patients Receiving Magnesium Sulphate and Morphine 
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safer agent Acetylene lias passed the experimental stage, having been 
used in thousands of cases in Germany « Propylene is still m the 
experimental stage and should not be used clinically at this time The 
best results with these agents are obtained by using nitrous oxide and 
ethylene m combination , nitrous oxide and oxygen should be used at 
first and ethylene should be added when unconsciousness ensues The 
anesthetic is then continued with nitrous oxide, oxygen and ethylene 
In regard to immediate safety for life, ether has a wider margin than 
any of the gases described Its use is increased in value by premedication 
more than any other general anesthetic, as the following experiments 
show 6 7 

REPORT or EXPERIMENTS 

Without Preltmmaiv Medication — On June 15, 1915, at 10 30 a m, a dog 
weighing 13 Kg was given 0 5 cc of 2 per cent morphine solution At 11 34, 
intravenous administration of ether was started At 11 38j^, complete anes- 

Table 5 — Comparison of Analgesic and Anesthetic Doses of Propylene, 
Acetylene, Ethylene and Nitrous Ondc, With and 
IVithout Preliminary Medication 


Results Obtained 
* 



t 

With Preliminary 

Without Preliminary 


Medication 

Medication 


/ 

Completo 


Complete 



Analgesia, 

Anesthesia, 

Analgesia, 

Ana thesia, 


Percentage of 

Percentngc of Percentage of Percentage oi 


Anesthetic 

Anesthetic 

Anesthetic 

Anestnetic 

Cases 

Gas 

Gas 

Gas 

Gas 

Propy Icnc-oxygcn 

2S 

60 

60 

50 

Propylene nlr 

30 

40 

46 

46 

Acetylene-oxygen 

41 

41 

/ 5 

75 

Ethylene-oxygen 

73 

02 

87 

64 

Nitrous oxygen 

91 

93 

63 



thesia was obtained by the use of 134 cc of ether solution At 11 42, respiratory 
failure occurred , only 99 cc more of the ether solution was required 

The animal was then resuscitated by artificial respiration A period 
varying from four to seven days or more was allowed for recovery After this 
rest, the experiment was repeated as follows 

With Pfclunmary Medication — On Sept 7, 1915, at 2 50 p m, 05 cc of 
2 per cent morphine solution was given At 3 10, 605 cc of paraldeiy e 
and 13 Gm of potassium bromide were given At 3 59, intravenous admin 
istration of ether was started At 4 01%, complete anesthesia was obtame , 
using 87 cc of ether solution At 409y 3 , respiratory failure occurred, 245 cc 
more ether solution was required 

In both experiments the dog received sufficient morphine to make him easy 
to handle, so this factor can be excluded from the final result W ithout p 

6 Gwathmey, J T Ethylene and Preliminary Medication, Arch Surg 

10 568 (Jan ) 1925 g25 

7 Gwathmey, J T Anesthesia Reviewed, New York M J 10,1 
(Oct 28) 1916, 104 895 (Nov 4) 1916 
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of the herniated abdominal viscera, operation is usually indicated In 
acute cases due to penetrating wounds with rupture of a viscus, imme- 
diate operation is demanded In acute cases due to indirect injury of 
the diaphragm without injury to the viscera, palliative measures are 
probably preferable until the shock of injury and the acute symptoms 
subside Gastric lavage is often of great assistance m relieving the 
acute gastric symptoms Placing the patient m Fowler’s position often 
relieves the respiratory embarrassment Stimson 1E stated that induction 
of artificial pneumothorax before operation may reduce the shock and 



Fig 9 — High right rectus incision, one third of the stomach herniating through 
esophageal opening of diaphragm Many adhesions of the piloric end of the 
stomach to under surface of the liver, due to a previous operation on the gall- 
bladder The insert shows a diagrammatic sketch of the portion of the stomach 
above the diaphragm, containing ulcer 

aid in the reduction of the hernia The patient should be so placed 
on the operating table that the abdominal viscera gra\itate toward the 
pelvis I prefer a semi-upright position with the head and thorax tilted 
well back 

The method of approach may be thoracic or abdominal or a combina- 
tion of the two In the twent) -seven surgical cases, all three methods 

IS Stimson, P M Congenital Diaphragmatic Hernia of the Right Side 
its Diagnosis in life, Arch Pcdiat 40 647, 1923 
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The albino rats employed were obtained from one source and were 
kept on a constant, well balanced diet for at least two weeks before the 
tests were made After fasting for from sixteen to twenty hours imme- 
diately before the experiments, they were weighed and the preliminary 
medication injected, the dosage being computed on the basis of kilograms 
of body weight Water was supplied during the fasting period 

Four animals were employed for each experiment Two were given 
intramuscular injections of 0 8 cc of magnesium sulphate solution (50per 
cent) per kilogram of body weight with procaine hydrochloride (2 5 per 
cent) and morphine sulphate gram in 2 cc ) Ten minutes after the 
preliminary injections, all four animals were placed in the gas chamber and 
were given the same mixture with the gages set, so that all were killed 
within thirty minutes The controls jumped around and struggled 
against the anesthetic The animals receiving the preliminary medica- 
tion fell asleep without going through a stage of excitement After the 
animals were killed with the anesthetic mixtures, necropsy was imme- 
diately performed Lesions in the lungs occurred m the ones that did 
not receive preliminary medication , gross examination showed distention, 
edema and congestion After ether was used, it was not unusual to 
find atelectasis involving one or more of the lobes The lungs of the 
animals that received preliminary medication were relatively normal 
Illustrations of this condition are given in Nelson’s Loose Leaf Surgery 9 

CONCLUSIONS 

The preliminary medication suggested for clinical purposes is an 
injection of morphine sulphate, one-eighth gram dissolved in 2 cc of 
magnesium sulphate solution (50 per cent) This is to be repeated once 
or twice at twenty or thirty minute intervals, according to the age, 
weight and general condition of the patient If an idiosyncrasy is 
present, it will develop before the time for the third dose One fourth 
of a gram of morphine is usually sufficient for women 

If the patient is to be put to sleep entirely, we give, in addition to the 
hypodermic injections, a small dose of ether, ounces (142 cc), b} 
rectum, paraldehyde, 2 drachms (7 8 Gm ) and olive oil, sufficient to 
make 4 ounces (118 4 cc ) Any nurse can give this retention enema, 
and the procedure does not require an anesthetist, as surgical anesthesia 
would never be induced by tins medication If nitrous oxide and oxygen 
are used, the oxygen should be increased to 30 or 50 per cent, instea o 
the usual 9 or 10 per cent If procaine hydrochloride is used for tie 
skin and the peritoneum, the same percentage is required as wou 
used if preliminary medication had not been given If chloroform an 
ether are used, only a few drops are required 


9 Nelson’s Loose Leaf Surgery, vol 9, opposite p 514 
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Of the five nontraumatic cases, the hernial opening was at the 
esophageal opening m four, in one it was anterolateral with congenital 
absence of a portion of the diaphragm (patent hiatus pleuropentonalis) 
Of the three traumatic cases, two were due to crushing injuries, and the 
hernia in both cases was at the esophageal opening In one case, the 
injury was due to a gunshot wound with the opening in the dome of the 
diaphragm (figs 4, 5, 6 and 7 ) 



Fig 11 — Resected portion of the stomach, with large perforating gastric 
ulcer high on the lesser curvature, measuring 3 by 2 5 by 2 cm 

The operation was performed through the abdomen m all cases, and 
m one case I performed phrenic neurectonn through a cervical incision 
at the time of closure of the hernia, because the large size of the opening 
and the contraction of the diaphragm made closure difficult , the hernial 
opening was then easily closed I believe that this procedure is applicable 
in extreme cases, it prevents herniation of the abdominal \iscera b\ 
producing eventration of the repaired diaphragm 
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Mbihty of its employment in the prevention of postoperative pneumon.a in 
abdominal operations In the Cincinnati General Hospital, a great many opera 
tions for acute abdominal conditions were performed Two groups of operations 
m which this preliminary medication would seem applicable are perforated 
ulcer and gunshot wounds of the abdomen In both, postoperative pulmonary 
complications are too frequent Preliminary medication is a method of pre- 
venting these complications to a certain degree, in the least ideal cases in 
which operations have to be performed 


As I interpret it, the production of postoperative or postanesthetic pulmonary 
lesions depends on the quantity of the anesthetic used That, I understand, is 
the same in both instances I wonder what the effect of the preliminary 
medication and operation under local anesthesia would be on the lungs In 
all probability, pulmonary complications might not occur, but since postopera- 
tive complications do take place after local anesthesia, I wonder whether 
preliminary medication would have any effect 


Dr Charles D Lockwood I am sure that all surgeons performing a great 
many thoracic operations have been impressed with the importance of this 
paper Six years ago, I began performing thoracoplasties, and I was impressed 
with the necessity of doing them under local anesthesia Dr Willy Meyer's 
paper impressed this fact on me, and I performed a large number of thoraco 
plasties under local anesthesia through connection with two large tuberculosis 
sanatoriums I performed this operation on twenty-five people I performed 
more than that, but they were all done under local anesthesia, and I thought 
that I succeeded well The operations were successful, and I was able to 
make resections in all of these cases under local anesthesia 

In my connection with another institution, I was almost forced to use 
general anesthesia At first I used nitrous oxide and then ethylene, and since 
using them, my operations have been more successful My patients recover 
better, and I am beginning to think that I shall use general anesthesia in 
all my cases The startling results with general anesthesia combined with 
magnesium sulphate as demonstrated by Dr Gwathmey seem to justify the 
use of gas or ethylene anesthesia in the future in thoracoplasty My work 
has been treating patients with tuberculosis, although I have had two or 
three with abscesses of the lung and two or three with bronchiectasis I shall 
continue to use general anesthesia, especially ethylene, because I have had 
the best results with that combined with magnesium sulphate 

Dr Gwathmey During the World War, I was anesthetist for Major Jack 
Yates, M C , in France According to a plan previously worked out m the 
laboratory, each patient that came to the table received $4 gram of morphine 
in divided doses, H grain at a time Strictly speaking, these patients were 
never anesthetized but were merely kept unconscious with nitrous oxi e an 
oxygen, from 40 to 75 per cent Analgesia was always thoroughly estab is ie 
Certain reflexes, such as that of the lid, were active, but the muscles were 
relaxed Probably 80 per cent of these patients needed thoracic or abdomma 
operations 

During this time we did not have a scare or a death that could in an) 
way be ascribed to the preliminary medication or the anesthetic, this s 0 
that the procedure was unquestionably safer than the use of nrtrous oxi 
alone Dr Walter Lathrop, surgeon of the State Hospital, Hazelton, , 
states that all of his patients receive % gram (0010 Gm ) of nK> r P hl " e 
2 cc of a 50 per cent solution of magnesium sulphate, in divided os , 
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of this additional risk, treatment can be postponed and the patient 
informed that the symptoms will probably not be completel) rehe\ed 
The hernial opening can usually be well exposed through an incision 
along the costal margin or, if a vertical incision is made, by making a 
transverse incision as well At times there is difficulty in reducing the 
herniated viscera because of the suction exerted by the negatne pressure 
of the thorax This difficulty is usually overcome by C H Ma\o’s 
method of inserting a tube through the hernial opening into the thorax 



Fig 13 — Seven months after resection of stomach and repair of diaphragmatic 
hernia A small part of the remaining stomach nas m good position bclon the 
diaphragm with the anastomosis free 


and thus permitting air to enter the pleural cavity in order to reduce the 
negative pressure and facilitate reduction of the hernia A similar 
result may be obtained by inducing preliminary artificial pneumothorax, 
as was done in two cases Wheneaer pneumothorax is produced surgi- 
cally , the lung should be reexpanded at the completion of the operation 
If there is any serious difficulty m exposing and repairing the hernial 
opening through the abdomen the thorax maa then be opened is m the 


PERSISTENT NONTUBERCULOUS PNEUMOTHORAX 

REPORT OF TWO CASES ONE OF TEN YEAR’S DURATION , THE 
OTHER OF MORE THAN ONE YEAR’S DURATION 

LEON T LeWALD, MD 
Professor of Roentgenology, New York University 

NEW YORK 

It has been recognized for a number of years that there is a form 
of nontuberculous spontaneous pneumothorax 1 It is generally believed 
that these patients make a prompt recovery with complete expansion of 
the collapsed lung within a few weeks Such, however, is not always the 
case, so that it appears desirable to report two cases m which expansion 
of the lung did not occur in the usual manner In one case the collapse 
persisted for slightly more than a year, and in another case the lung has 
failed to eipand after eleven ycais, and apparently the collapse is 
permanent 


REPORT OF CASES 

Case 1 — M V , a woman, aged 77, first noticed acute symptoms on Nov 8, 
1916, following an attack of bronchitis Rocnlgen-ray examination slimecd 
spontaneous localized pneumothorax involving the upper two thirds of the 
right side of the chest Roentgenograms were made at intervals over a period 
of seven years , and the condition did not show any change during that time 

For about four years the patient disappeared from observation A few 
months ago, she returned to me complaining of some distress in the left side 
of the chest Roentgen-ray examination was made, and the right lung was 
found to be collapsed as formerly observed It is now fully eleven years 
since the diagnosis of pneumothorax was made, and the right lung lias not 
shown any apparent expansion of the upper and middle lobes during that time 

Roentgcn-i ay examination revealed complete absence of lung markings on 
the right side of the chest as far down as about the fifth rib anteriorly and 
the eighth rib posteriorly The appearance was typical of pneumothorax The 
opposite lung was free from any evidence of pulmonary tuberculosis The 
lower portion of the right side of the chest showed lung markings and a 
mottled appearance indicating the presence of lung tissue, which, however, was 
not fully aerated, indicating a partial atelectatic tendency There was a 
paradoxic movement of the diaphragm on respiration On inspiration t ie 
diaphragm on the left side descended in a normal manner, but it asccn e 
on the right side The uncollapsed lung on the right side acted in a sum ar 
manner, that is, on inspiration the upper border was elevated so that t e 
vertical dimension was 6 cm, whereas on expiration it was only 35 cm , t 
showed that there was definite expansion of this portion of the lung during 

I LeWald, L T Bilateral and Unilateral Nontuberculous Spontaneous 
Pneumothorax, Arch Surg 12 440 (Jan ) 1926 
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bined operation if necessary Closure of the hernial opening is essential 
to the relief of symptoms, suturing herniated viscera to the abdominal 
wall or the hernial opening is palliative Paralysis of the diaphragm b) 
phrenic neurectomy is helpful in closing the large hernial openings when 
considerable tissue has been lost 

The operative risk is not great , there was no mortality m the eight 
cases reported The best surgical results are attained in the traumatic 
cases , m all three cases in this group relief of symptoms was complete 
Results of operation through an abdominal incision are satisfactory, 
there was one recurrence in eight cases 

ABSTRACT OF DISCUSSION 

Dr Willy Meyer, New York Dr Harrington’s presentation of this sub- 
ject covers the ground completely Regarding diagnosis, I should like to call 
attention to the method used by Dr LeWald in his roentgen-ray work ten 
years ago It was to my mind, the egg of Columbus, and it should be emplojed 
if possible in every case His patient was a child After having administered 
the bismuth by mouth, Dr LeWald lifted him, holding his head down 
Naturally the greater portion of the bismuth meal had to run above the 
diaphragm, and the most brilliant result of roentgenography was obtained 
An operation was performed by Downs by w’ay of the abdomen with the help 
of gastro-enterostomy The child recovered 

I should like to say something with reference to a personal observation I 
reported a case before this Association in 1922 The patient had been referred 
to me by the pediatrician The case was that of a child a few’ weeks old At 
first glance, the diagnosis made w'as acute pneumonia, roentgen-ra\ analjsis, 
however, showed that there w r as a seemingly complicated diaphragmatic 
hernia The patient had high fever and there w r as tenderness o\er the abdomen 
The child had vomited for a number of days, but the vomiting had stopped for 
the last forty-eight hours before I saw’ him, there had not been am bowel 
movement or passage of gas Operation seemed to be the onh procedure 
Naturally, the question arose as to how to proceed Because there was also 
considerable complication in the thoracic cavity, so far as the lungs were 
concerned, I decided to start with the abdominal incision When the abdomen lnd 
been opened, pus was oozing out in large amounts Local conditions were con- 
fusing We saw a portion of the small intestine and of the transicrse and 
descending colon, with the sigmoid We searched carefulh, but did not find the 
diaphragmatic opening At that moment, whether rightly or wrongh, I decided to 
progress dowmvard from the pylorus, to see what I could find I let the 
intestines pass through mi hands as gentlj as possible, when the infant 
suddenly vomited a large amount of intestinal contents and died with semptoms 
of fecal drowming 

Even though the infant had not counted for the last forte -eight hours (and 
I mentioned that in 1922 at our Washington meeting), flic stomach should 
have been washed first I was glad to hear from Dr Harrington that in all 
of his cases in u'hich the patients were operated on for diaphragmatic hernia 
the stomach was washed first A surgeon should not omit this precaution 

As the parents w'erc present in the hospital, wc were able to obtain per- 
mission for an inspection of the wound Wc pulled the carious parts aside 
behind the lner, 1 inch (2 5 cm ) to tin side of the upper lobe of the kid-e' 



Fig 2 (case 1) — Persistent pneumothorax of ten years’ duration, right side, 
the perfect symmetry of the chest should be noted If the greater portion of the 
right lung were congenitally absent, it is remarkable that the chest wall shows no 
deformity, it is therefore believed that the condition is due to spontaneous 
nontuberculous pneumothorax 



Fig 3 (case 2) —Persistent pneumothorax of one year’s duration Figure A 
shows the complete absence of lung markings, left side ( A ) due to spontaneo 
nontuberculous pneumothorax, heart and mediastinum displaced to right ( ^ 
Figure Y complete expansion did not occur until one year later (A ) , s lg 
pleuritic adhesions about the diaphragm , heart and mediastinum returned to nor 
position ( B ) 
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Dr Harrington showed that the small intestine was imohed in ten and 
the large intestine in twelve out of thirta-fiae cases Usualh the large 
intestine accompanies the small intestine, so that we place the associated 
involvement of the large intestine in the thorax at a higher figure 

When the small intestine and the large intestine pass through the aperture 
in the diaphragm, the seat of the obstruction is almost imariabh in the 
colon, because there the contents of the intestine are somewhat semisolid or 
solid, and they greatly add to the tendency to earlier constriction in the 
colon when both the colon and the intestine are in the thoracic cage -A 
picture of acute intestinal obstruction is then presented and the mortahn in 
operations for acute intestinal obstruction in hernia of the diaphragm is usualh 
above 50 per cent In most cases of acute intestinal obstruction, such as from 
umbilical hernia, the hernia is closed at the time of the operation and without 
much loss of time, but without such technical difficulties as are associated 
with operations on the diaphragm The procedure undertaken to close the 
opening in the diaphragm often results in death 

I had occasion to operate and reoperate on a child who had a recurrent 
diaphragmatic hernia The indication for the operation in each instance was 
intestinal obstruction I decided that I would reduce the danger of the 
operation by performing an appendicostomj, since the obstruction was in all 
probability in the colon, as had been demonstrated at the first operation 
This was done, thereby a safetj valve was established, because the appendix 
is proximal to the point of obstruction If the appendix is absent, the cecum 
can be used instead That is all that is necessarj in the aaerage case of acute 
intestinal obstruction resulting from diaphragmatic hernia At a later date 
the operation for repair can be performed Using the appendix has more 
than one point of advantage I believe that in some of these cases recurrence 
is due to tension in the abdomen against the line of suture in the diaphragm 
If there is an opening on the proximal side of the scat of obstruction the 
gas will escape through the opening to the outside Thus, the diaphragm 
is not raised by the distended contents of the abdomen and healing will take 
place under much better circumstances I feel as Dr Meier does, that in the 
majority of these cases it is more satisfactori to operate b\ making a 
thoracotomy incision Then one can make a lapel incision and work with two 
hands within the thoracic canti Occasionalh it is impossible to deal with 
all the adhesions just beneath the diaphragm through the thoracotorm incision 

A child, aged 6, w'as admitted to the Brockton Hospital three Mars 
ago for acute intestinal obstruction Dr Samuel Goddard operated on her 
and found that the obstruction was due to a diaphragmatic hernia that imohed 
the transverse colon He reduced it, but the opening in the diaphragm was 
inaccessible, and he closed the abdomen Later the child was admitted to the 
same hospital, in Dr Goddard’s sen ice, for the same condition \gam he 
performed laparotorm, this time for the purpose of closing the opening in the 
diaphragm, but it was inaccessible, and he was unable to close it He s Ln t 
this patient to our clinic for treatment After preliminari rotntcen-ra\ studies 
had been made which demonstrated the obstruction in the transeer-e colon I 
performed an appendicostorm The child was thus prepared tor the operation 
of repair I decided to do it b\ the peritoneal route, making 'ii incision aloiu 
the costal border I felt moralh sure that I would be able to clo c the 
hernia, but it was phisicalh impossible for me to close the opening in t> e 
diaphragm Two weeks later, I made a transthoracic approach not rc n< ting 
the ribs but making the lapel incision with all the laurs oi the tlo">iic 
wall After cutting awa\ the adhesions and the loop oi the colon I had do- 
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the so-called sedimentation test, which is always positive in active tuberculosis 
and negative in cases of nontuberculous pneumothorax The test has been 
accepted in Europe but as yet is not well known in this country It has 
proved to be of greatest value in clinical observations in Denver 

Dr LeWald I should have mentioned particularly the possibility of 
congenital absence of part of the lung I never had seen such a case, but 
we have discussed that at times as one of the possibilities in this case I 
could not understand how there would be such a well developed chest and 
wondered whether in Dr Hedblom’s case the conformation of the chest was 
preserved with the absence of the lung and whether he would consider this 
case as one of possible absence of the lung 

Dr Hedblom There was no asymmetry of the thorax, but marked dyspnea 
was present, as one would expect from the positive thoracic tension on one 

side 

Dr LeWald Roentgenograms had not been taken of this woman until 
she came to me eleven years ago, which shows the advisability of a roentgen- 
ray examination early in life of the chest of every person 
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Dr Graham Dr Lilienthal asked me to saj a few words for him, 
namely, that he wished to call attention to the fact that lipomas causing 
pressure effects might be regarded as malignant tumors, and that he therefore, 
wished to emphasize the importance and advisabilitj of exploratory operation 
on any tumor of the mediastinum that is causing a se\ere pressure effect, 
because it might be a removable lipoma He, howeaer, did not ha\e am 
cases of this kind to report Obviously he does not refer to infiltrating or 
metastasizing growth 

The other point that he wanted brought out is that there was a difference 
in the roentgen-ray picture of lipomas and transplanted fat This was an 
observation with which I was not familiar He calls attention to the fact 
that transplanted fat appears light, and almost transparent This was clearly 
shown in a case of apicolysis with a fat transplant of great size A number 
of lipomas reported in the literature were fairly opaque to the roentgen ra\s 
In our own case, the roentgenogram did not show 7 anything 

Dr Torek I wish to report a case of diaphragmatic hernia The patient, 
a boy, aged 4, was admitted to the pediatric department of the hospital on 
Jan 5, 1926 He had been well six weeks prior to admission w r hen he began 
to complain of cramps after a full meal He w'as nauseated, but did not 
vomit His appetite was poor, he was constipated, and he lost some weight 
Physical examination showed that the heart w r as displaced to the right, and 
a gurgling rale was heard It was also believed that there was an exudate 
in the left side of the chest, therefore a roentgen-ray examination was made 
(fig 14) This showed, besides the displaced heart, what seemed to be air 
bubbles in the left pleural cavity, as well as some lines suggestne of 
contractions of the bowel Exudate was not present A barium meal was 
then given (fig 15), which showed that the stomach and part of the small 
intestine were in the left pleural cavity The stomach and bowel, howc\cr, 
emptied in normal time (fig 16), and as the patient did not complain an 
operation was not considered 

On January 26, a barium clysma w r as given, and the roentgenogram (fig 17) 
showed the transverse colon to be in the thorax, while the cecum, ascending 
colon and sigmoid w'ere in the abdomen 

During the night of January 29, the child began to complain of abdominal 
pain localized in the midhne, paroxvsmal m character, lasting about two 
or three minutes, with intervals of ten minutes The abdomen was tunpanitic, 
and stiffening of the intestine w-as seen in the upper left quadrant 

I was consulted on January 50 and found the patient in collapse and 
vomiting at every attempt to drink The hernia had c\identl\ become 
strangulated 

Operation w'as immediately performed The abdomen was opened through 
a median epimesogastric incision When the region of the diaphragm was 
exposed, the mesenterv of the small intestine was seen stretched in a direction 
upward to and through the diaphragm No part of the small intestine was 
m the abdomen, nor any part of the large intestine abo\e the descending 
colon Only a small cardiac portion of the stomach was in the abdominal 
cavity , the rest was in the thorax 

Comparing these obsereations with the roentgenograms taken when the 
child was in good condition, it is cudent that the same thing happened which 
not mfrequenth occurs in ordinare hernias the expulsion oi an additional 
amount of abdominal contents through the hernial opening had earned 
strangulation 
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healthy-looking, and none of them has developed tuberculosis dur- 
ing the years that have elapsed since the collapse We find that ten 
cases of bilateral pneumothorax have been reported In the issue of the 
American Reviczv of Tuberculosis for November, 1925, Briggs reviewed 
eight cases and reported one, LeWald reported another case in the issue 
for January, 1926 Four of these patients were definitely tuberculous , 
one had had asthma , one did not show any other condition at autopsy , 
one was probably tuberculous, two were nontuberculous, but autopsy 
was refused, and one had had bilateral empyema 

The following three cases are reported because there are certain 
rather unique and interesting features In case 1, the patient had spon- 
taneous collapse of first one and then of the other lung over a period 
of five years, m case 2, the patient had two collapses eight months 
apart, and the one m case 3 had fourteen collapses on the two 
sides and at one time experienced a bilateral collapse In none of 
these cases was there evidence of organic pathologic change m the lungs 
In a fourth case, the lung of the patient, who is still under treatment, 
has collapsed twice, but there is definite evidence of an early pulmonary 
tuberculous lesion 

REPORT OF CASES 

Case 1 — Dr W , aged 32, an orthopedic surgeon, had a family history 
which was not significant He did not know of ever having been exposed to 
tuberculosis The patient had had a chronic cough from the time he was 
4 years of age until he was 12 He had had chronically diseased tonsils and 
frequent attacks of acute tonsillitis from the age of 4 until he was 22 Attacks 
of croup occurred during the sixth year He had had typhoid at the age 
of 12, followed by a good recovery At the age of 16, he began to tire easily, 
and while at military school, one year later, he noticed that he lacked the 
endurance of other boys, although he had no definite symptoms of disease 
When he entered medical college at the age of 18, he felt well During his 
second year, tuberculosis was suspected , but he continued to work, and soon 
felt normal and remained so while he was in college and during thirteen 
months of internship in a large hospital He then worked with an orthopedic 
surgeon for five months, and during this time had a return of the old symptoms 
malaise, lack of endurance and other symptoms He then joined the navy 
and remained in this service for ten months He was given a roentgen-ray 
examination, but evidence of pulmonary tuberculosis was not found 

He then began an internship in the Kings County Hospital, N Y Two 
months later, he had a spontaneous collapse on the left side He stayed m 
bed for twentv-four hours Pam and shock gradually subsided, and he 
returned to work The second attack occurred two months later, when he 
was “run down,” although his health was better than when he was 16 years 
of age The third attack took place three months later, in New York City, 
while he was carrying a heavy suitcase, and was accompanied by moderate 
shock After he had begun general practice, he had several more attacks, 
first on one side and then on the other, which resulted from fatigue or from 
unusual lifting During 1923 and 1924, his condition was below par, and be 
had tendovaginitis of the left achilles tendon In January, 1924, he had another 
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The colon was easily drawn down, beginning with the transverse colon and 
the attached omentum and ending with the cecum and appendix The small 
intestine came down in like manner until its upper portion was reached, which 
would not give way Traction on the small intestine was therefore stopped, 
and attempts were made to deliver the stomach, beginning at the cardiac end 
This was difficult For a time it appeared that it would be necessarv to 
perform a thoracotomy to assist in its delivery, but the abdominal manipulations 
finally succeeded in bringing down an enormously distended stomach, almost 
completely filled with fluid Even if the patient had been an adult, instead 



Fig 16 — The small bowel three and a half hours after the barium meal 

of a child of 4 jears, the stomach would have been considered a verv large 
one When about two thirds of the stomach had been delivered, the remainder 
came down with a rush, and the moment it was completelv down a serious 
collapse began The patient stopped breathing, and the heart became exccs- 
sivelj slow and faint, continuing to become slower and fainter, like that oi a 
dving person I had rav fingers in the opening leading to the thorax so that 
the heart and aorta could be distinctlv felt Believing that the patient bail 
aspirated some fluid regurgitated from the stomach I at once placid the 
patient in a pronounced Trendelenburg posture, and some fluid ran out \s 
the heart would nccessarilv cease beating within a few seconds, the indication 
to massage it was evident and more favorable circumstances lor practicing 
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was noted On April 4, 1925, eight months later, there again occurred a 
complete collapse of the left lung After reexpansion (fig 2), Dr Vass could 
not find any definite pulmonary pathologic change In June, 1925, the patient 
•was referred to Dr J Garnett Nelson, of McGuire Clinic, Richmond, Va 
Dr Nelson advised sanatorium treatment, believing the collapse to be due to 
a possible pulmonary tuberculosis The patient was then referred to Dr 
Woods Price, at Saranac, who also reported, in September, that results of 
the physical and roentgen-ray observations were negative The patient was 
therefore refused admission to the Trudeau sanatorium He could not find 
any focal infection which might account for the collapse Dr Price wrote 
“It is conceivable that he may have had a small area of tuberculosis close to 
the pleura, which could not be demonstrated either by x-ray or physical 



Fig 2 (case 2) — Complete reexpansion of the lung There was no evidence 
of tuberculosis or other pulmonary pathologic changes 

examination, yet it may have been tuberculosis and have caused the condi- 
tion ” This patient is in perfect health and has been working since leaving 
Saranac He has not had a recurrence of the condition 

Case 3 — R H G, aged 22, a traveling salesman, was referred to us on 
July 7 1926, by Dr W R Whitman of Lewis-Gale Hospital, Roanoke, "Va, 
with a diagnosis of spontaneous pneumothorax, probably tuberculous His 
complaints were marked pain in the right shoulder, a feeling of constriction 
in the right side of the chest and dyspnea The family history was not signifi- 
cant To his knowledge, the patient had never been exposed to tuberculosis 
He had been a strong, husky child, and, with the exception of the usua 
diseases of childhood, he had never been sick until he had had influenza four 
years previously, from which he had made a good recovery He had never 
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This case furnishes a good illustration of how the condition of a patient 
who has had only mild s>mptoms from diaphragmatic hernia ma\ become 
practically hopeless through the occurrence of strangulation, e\cn if gangrene 
does not result It furthermore, emphasizes the ad\isabiht} ot operating on 
these patients before serious symptoms arise, in other words, as soon as the 
diagnosis of a true diaphragmatic hernia has been made In this particular 
case there would surely not have been any difficult} in securing a fa\orable 
outcome if the patient had been operated on wffiile his condition was still good 
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to relieve the pleura of the tension due to negative pressure and thus to facilitate 
the healing of the opening in the visceral pleura On August 9, the left lung 
showed a partial collapse involving the apex of the lung, the base being well 
expanded At this time, we aspirated 800 cc from the right side and made 
a roentgen-ray examination (fig 4) The patient was kept at absolute rest 
in bed, but on September 5, and again on October 15, the right lung collapsed, 
the last time apparently as a result of gently turning in bed It seemed 
that the opening in the pleura must be increasing in size, since the attacks 
were becoming more frequent in spite of absolute quiet Dr W B Porter, 
professor of medicine at the Medical College of Virginia, suggested putting 
300 cc of the patient’s blood in the right pleural cavity We did this, and 



Fig 4 (case 3) — Partial collapse of both lungs, 800 cc of air was with- 
drawn from the right side before the roentgenograms were taken 

for thirty-six hours placed the patient m various positions which would 
allow the blood to reach the entire surface of his visceral pleura, hoping that 
it would clot and organize when it came in contact with the pulmonary tissue 
within the sinus, and that in some vague way it might react on the pleurae to 
produce adhesions when the lung reexpanded From that time until his dis- 
charge on Jan 15, 1927, he had no further trouble, and on discharge was 
taking considerable exercise in the form of walking Since that time, he has 
had three complete collapses of his left lung (fig 5) This total collapse of 
the left lung surprised us, as we had felt that adhesions must have prevented 
a complete bilateral collapse when the left lung went down at the apex during 
the time that we were keeping the lung at zero pressure He was referre 
to Dr Lemon at Rochester, who wrote that he could not find*any evidence 
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pital were the same The patients were comfortable for from fifteen to 
sixteen hours after operation, without becoming nauseated, tomitmg or 
having pam in the wound and with normal respiration, pulse and tem- 
perature during and after operation After using this technic in a 


Table 1 — Patients Receiving Magnesium Sulphate and Morphine * 




Time of 

Number 

Operation 

Postopcnthc 
Sed itlve 

1 

Direct hernia 

"None 

2 

Double Inguinal hernia 

12 hour c 

3 

Carclnomn of rectum 

20 hours 

4 

Carcinoma of rectum 

28 hours 

5 

Acute appendicitis, general peritonitis 

30 hours 

0 

Incarcerated hernia 

24 hours 

7 

Chronic appendicitis 

37 hours 

8 

Acute appendicitis 

31 hours 

9 

Carcinoma of stomach 

11 hours 

10 

Ischiorectal abscess 

12 hour- 

11 

Chronic appendicitis 

12 hours 

12 

Chronic appendicitis 

12 hours 

13 

Chronic appendicitis 

lo hour 

14 

Chronic appendicitis 

5 hour- 

IB 

Inguinal hernia 

4 hour- 

10 

Dacerated wound of leg 

3 hours 


Total lapse of time 

214 hours 


Average time 

30 hr 10 min 


* Gwathmcy, ,T T , and Hooper, C W Newer Methods of Preliminary Medication Proc 
Inter-State Post Graduate Medical Assembly of North America, SS : Qi (Oct 12) l'Cj 


Table 2 — Parallel Senes of Cases m Which Morphine and 
IVater Alone IVcrc Given 


Tune of 
To topernthe 


Number 

Operation 

V d itlv( 

1 

Ischiorectal abscess 

\om 

2 

Carcinoma of rectum 

\om 

3 

Heroin 

1% hours 

4 

Incarcerated hernia 

10 hour- 

5 

Chronic appendicitis 

" hours 

0 

Acute appendicitis 

2 hour- 

7 

Chronic appendicitis 

0 hour 

8 

Double hernia 

hour- 

0 

Left inguinal hernia 

hour 

10 

Chronic appendicitis 

2 hour 

11 

Carcinoma of rectum 

hour 

12 

Chronic appendicitis 

1>_ hour 

13 

Carcinoma of stomach 

1 * hour 

14 

Acuto appendicitis 

hour 


Totnl lapse of time 

40 ', hour 


\vcrngc time 

4 hr G in' i 


number of cases, Sim the 2 made the remarkable di^coien that 6 tc oi 
25 per cent magnesium sulphate solution injected into the mmtlc in 
three divided doses is eqimalent to the 16 Gm (4 drachm-, ni the '•ill » 
heretofore used 

2 Sm\ the, F D Further Experiences with Senergistic \n-lcesn 1 
Tennessee M A 15 97 (Tune) 1 Q 22, Stncrp idic 4mlei-n \m T Air) 
anesthesia supp 37 Si (Tuh) 192T 
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strangling the patient pre\ ented this Dr A H Hoge, of Bluefield 
W Va , has since offered a suggestion vv orthv of trial * He w ould wan 
for a few days following a collapse and then introduce a needle and 
ascertain by manometnc readings whether the pleural opening is closed 
if it is, he would inject the irritant The idea of keeping the pleural 
pressure at or as near zero as possible for some months, thus relieving 
the visceral pleura of its negative tension and therebv promoting the 
healing of pleural lesions, would seem rational 

We believe that the injection of the patient’s blood into the pleural 
canty- is vv orth trial, as it is a simple measure, dev oid of pam and gen- 
eral reaction While one case does not prove anything it would seem 
probable that this may have had something to do with preventing a 
recurrence in case 3, thereb} meriting further trial 

Mt Regis Sanatorium 

DISCUSSION 

Dr Willv Mever, New York From what I have read m the foreign 
literature the patients have received injections of nitrate of silver solution in 
such cases, 0 5 per cent, by which sufficient irritation of the pleura was 
produced in a few instances so that the opening in the pulmonary pleura 
closed spontaneously 

Dr. Lockwood, Pasadena, Calif I have had no such cases, although I 
had a number of cases of spontaneous pneumothorax "Why could not the lung 
be inflated and sutured and perhaps the opening located 7 That just occurred 
to me as a possibility 

Dr Felix Baum, Newark, N J I notice in the roentgenograms shown 
by Dr Watson that in none of them is a formation of fluid visible In such 
cases, the patients should not be treated surgically The best thing to do is 
to let them alone 

A mechanical or surgical treatment is indicated only in the presence ot 
symptoms of continuous infection of the pleural sac which constantlv causes 
the formation of fluid 

Dr Evarts A Graham I agree with what has been said 



GW ATHMEY-HOOPER— PREOPERATIVE MEDICATIO\ 419 

An ordinary dose of morphine (from y 8 to y A grain [S to 16 mg ] ) 
makes any general anesthesia safer, but does not completely remo\e 
psychic impulses With morphine alone, a rise in the systolic blood 
pressure, ordinarily from 10 to 40 mm and occasional up to 80 and 
90 mm , is noted just prior to the administration of the anesthetic 3 

The statistics from the Presbyterian Hospital and those of Sim the 
prove beyond all question that, compared with water, the use of mag- 
nesium sulphate with morphine prolongs the effect of morphine three 
or four times Experiments on animals have shown that the usual 
clinical dose of 2 cc of 50 per cent magnesium sulphate solution admin- 
istered intramuscularly is at least one hundred times remo\ed from the 
fatal dose 4 It is safe and has been administered more than 20,000 times 
at the Lying-In Hospital m more than 7,000 cases, each patient recenmg 
three injections with and without morphine 5 

Magnesium sulphate should be injected intramuscularly to aaoid local 
complications A long needle is used and is held at right angle to the 
skin instead of at the usual acute angle As the needle is withdrawn, the 
magnesium sulphate is injected into the muscle, the subcutaneous tissue 
and skin being avoided entirelv 

As will be seen from table 5, the margin of safety with all general 
anesthetics is greatly increased wdien asphyxial and cyanotic sy mjrtoms 
are eliminated The oxygen can be increased from 2 to 34 per cent m 
obtaining analgesia wdien preliminary medication has been employed 
Analgesia must be obtained when surgical operations are performed , 
anesthesia may or may not be necessary 

Table 5 show r s that only 2 per cent of difference exists between com- 
plete analgesia and anesthesia with nitrous oxide and owgtn, a smaller 
percentage than exists with the other gases This indicates that nitrous 
oxide is the most dangerous of the gaseous anesthetics as regards imme- 
diate safety to life Both laboratory and clinical experience pro\c this 
statement In comparison with other agents, nitrous oxide ma\ be called 
an asphyxiating anesthetic It is almost impossible to secure anesthesia 
in the majority of patients wulli nitrous oxide and owgcn without 
causing cyanosis and asphyxiation to a greater or less extent when 
preliminary medication is not used B\ comparison, cthilcnc is a min.lt 

3 Coburn, R C Blood Pressure in Operatnc Surgen. and General 
Anesthesia, JAM A 82 174S (Mae 31) 1924 

4 Gw atlimea , T T, and Hooper, C \\ Swicrgimc Analgesia and Am<- 
thesia with Special Reference to Magnesium Sulphate Ether, Morphine and 
Noeocainc, J Lab &. Chn Med 10 641 (Ma\ ) l'tZa 

5 Davis, A B Amelioration of Labor Paint be Morphu c-Mapi e<m in 
Sulphate Injections and Colonic Instillations Surg Gwicc Ob c t 40 S6S fltu ' i 
1925 Harrar, T A Rectal Ether Analgesia in Labor, Am T Ob<a K Gwuc 
13 4S6 (April) 1927 
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Dr Stuart W Harrington, Rochester, Minn “Diaphragmatic Hernia ” 
During the interval between the morning and afternoon sessions the associa 
tion lunched as guests of the president, Dr Franz Torek 

The meeting was resumed in the New York Academy of Medicine at 2 p m, 
the association going into executive session for the transaction of necessary busi- 
ness, the adoption of a new constitution and by-laws, election of new members 
and election of officers for the ensuing year 

On resumption of the scientific session the following papers were presented 
Dr Evarts A Graham, St Louis “Lipomas of the Mediastinum ” 

Dr Willy Meyer, New York “Thoracic Surgery in America— A Retrospect 
and an Outlook ” - 

Dr Leon T LeWald, New York “Persistent Nontuberculous Pneumothorax, 
Report of a Case of Over Ten Years and One of Two Years’ Duration” 

Dr Everett E Watson, Salem, Va “Recurring Spontaneous Pneumothorax" 

Wednesday, May 11 

The scientific program being completed, operative clinics and dry clinics were 
held in various hospitals by the members of the association 
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hminary medication, 134 cc of ether solution was used to secure complete 
anesthesia as against 87 cc with preliminary medication Respiratory nilure 
required the use of only 99 cc of ether when preliminary medication was 
not employed as against 254 cc of ether with preliminary medication, showing 
that the animal which had received preliminan medication was in a better 
condition than one which had not 

This experiment yvas verified by the following test * 

Margin of Safety of Ether Anesthesia With and Million! Pnlwunan 
Medication — Four albino rats were employed Two were gi\en intramuscular 
injections of 08 cc of magnesium sulphate solution (50 per cent) per Kilo- 
gram of body weight w'lth procaine In drochloride (2 5 per cent) and morphine 
04 gram in 2 cc ) Two other animals sened as controls and were not gnen 
any preliminary medication Ten minutes after the preliminary injections, all 
four animals yvere placed m the same gas chamber and were gnen the same 
ether vapor (34 per cent) The animals used as controls jumped around and 
struggled against the anesthetic and died within from eight to ten minute- 
The synergized animals were anesthetized quickly and quietly and sunned 
the ether from twenty to twenty -five minutes This experiment was repeated 
several times with the same results 

The foregoing experiments with animals, as well as clinical experi- 
ence, prove that 

1 Anesthesia occurs sooner and less ether solution is used after the 
administration of preliminary medication 

2 The margin of safety between complete anesthesia and respiratory 
failure is lengthened when preliminary medication is employed, which 
makes the giving of an anesthetic a safer procedure, m other words 
“the margin of safety” is increased 

In order to find out why animals that rccened preliminary medi- 
cation slioyv an increased tolerance for ether, necropsies were performed 
on several of them As a result of our obsenations, yye determined to 
try all the general anesthetics 

RESULTS 01 EXPERIMENTS ITII \LLGLXEU\L WISTIUIU- 

Our experiments shoyved that regardless of the anesthetic employed— 
ether, nitrous oxide-oxwgen or one of the hydrocarbon gnse- (acct\hm 
ethylene or propylene) lesions in the lungs occur when amiinl- are not 
gn r en preliminary medication These results represent a years work m 
winch approximately 500 animals were employed to determine the y due 
of preliminary medication in general anesthesia Laboratory data '-how 
yvhat clinical experience yenfies— that proper preliminary medication i- 
of equal importance with the general anesthetic agent 

8 Gwathiney, I T and Hooper C \\ Newer Method- <>i Pnlitm- - 
Medication, Proc Inter-State Post Graduate Midical V-unbh <>i No-' 1 , 
America S8 94 (Oct 12) 1925 
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2 They may in no wise change the Constitution or By-Laws 

3 They may neither elect new members nor alter the status of existing mem 
bers, other than to apply the provisions of Article IV — Sec 2 

4 They may not deplete the principal of the Endowment Fund 

Sec 2 — Officers and Councilors shall be elected at the annual meeting of the 
Association, and shall take office on the first day of January, next succeeding 
The President and the Vice President shall be elected for a one year term of 
office and neither may be reelected to succeed himself in the same office The 
Secretary and the Treasurer shall be elected for a one year term of office and 
either or both maj be reelected indefinitely The outgoing President shall auto- 
matically become a Councilor for a one year term of office The other four 
Councillors shall be elected, one each year, for a four year term of office, but 
no Councilor may be reelected to succeed himself 

Sec 3 — Vacancies occurring among the officers and councilors during the 
year shall be temporarily filled by action of the Council, subject to approval of 
the Association at the next regularly convened meeting 

Article VI — Committees 

Sfc 1 — At the opening session of the annual meeting there shall be elected, 
after nomination from the floor of the Association, a Nominating Committee of 
three This Committee shall prepare a slate of nominees for officers and coun 
cilors and shall present their report at the executive session of the Association 

Sec 2 — The Council is empowered to appoint a Membership Committee, an 
Auditing Committee, a Committee on Program and Transactions, a Necrology 
Committee and such other committees as may in its opinion be necessary All 
such committees shall render their report at the executive session of the Asso 
ciation 

Article VII — Finances 

Src 1 — The fiscal year of the Association shall coincide with the calendar 
year The books of the Association shall be kept and audited on this basis 

Sfc 2 — Members shall contribute to the financial maintenance of the Asso 
ciation through the medium of initiation fees, annual dues and special assessments 
The amount of the annual dues and the initiation fees shall be determined by 
the By-Laws 

Special assessments may be charged against individual members, as determined 
by the By-Laws, when material submitted for publication m the annual trails 
actions of the Association exceeds such limits as may be set in the By-Laws If, 
at the end of any fiscal year there be a deficit in the current funds of the 
Association, the Council may send out notices to that effect and invite Active 
Members to contribute the necessary amount so that no deficit be carried over 
from one fiscal year to another The Association may, in any regularly convene 
meeting, vote a special assessment for any purpose whatever, and such specia 
assessment shall become an obligatory charge against the classes of mem ers 
affected thereby 

Sfc 3 — To meet the current expenses of the Association, there shall be 
available all revenue derived from annual dues, special assessments, and income 
from Endowment Fund, subject to the provisions of Section 4 folloM 
Funds derived from the payment of initiation fees shall not be availab e 0 
current expenses 

Sec 4 — All funds derived from the payment of initiation fees 5 ' ia ' ^ 
placed in a special fund, to be invested and reinvested in legal securities, an 
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It is well known that anesthesia has been produced m thousand* 01 
patients without the use of prelmunan medication and without fatal 
results, but these experiments possibl) ma\ help to explain come death- 
resulting from pneumonia and other pathologic conditions ot the lung- 
that have hitherto been assigned to other causes 10 

1 Sufficient facts are herewith presented to warrant the routine 
elimination of psychic shock, wdnch is always present and which is 
greatly increased by strapping a patient who is conscious and apprehen- 
sive and anesthetizing him without any prelmunan medication Un- 
results in hyperpnea followed by acapnea, especialh when ether is n-cd, 
with the possibility of resultant pulmonarj lesions 

2 By rendering a patient unconscious or nearh so m his own bed 
the stage of excitement is eliminated, anesthesia is induced and m mi- 
tamed with a minimum amount of the agent, and the patient is assured 
the greatest possible postoperative comfort 

ABSTRACT OF DISCUSSION 

Dr Kerxan I use anesthesia in operations on both the tonsils ami the 
adenoids I have to consider the effect of prehminan anesthesia on that operation 
as I have alwajs favored prehminan anesthesia I like complete anesthesia m 
operations on the tonsils and adenoids because it is a great announce to hue 
the cough and swallowing reflex present I have alwavs lnd some qualms ot 
conscience about it, because others favor the presence of the cough reflex 
for the sake of protecting the lungs 

It has alwavs seemed to me that quiet was needed after t he operation I 
alwajs thought that a great deal of vomiting and coughing after the opera- 
tion tended to bring on hemorrhage bv the movements of the throat am! even 
could dislodge an embolus and cause an abscess of the lung- Others hive 
maintained that it was nccessarv to have the patient regain coii'cnui-m.— a- 
quicklj as possible m order that the reflexes might return 

Dr Gwatlunej has given just the combination needed The prehminm 
medication makes possible deep anesthesia with a minimum amount m etlu- 
or whatever is used, and Dr \rchibald has eliminated the po-eilulitv oi 
cough He has demonstrated that the cough not onh is not mule el to pmo rt 
the lungs, but also that it is a danger to the lungs Mver-on m vrrnvwiii'h 
clinic in Brookh n, after performing bronchoscope after tonsilkctoniv b> !' \n 
that in more than SO per cent oi 200 such cases blood v\a- nuind in the tr eh a 

and bronchi He also found that, in the cast oi coughing the h - dup t! - 

anesthesia the deeper blood was found in the trachea and !>•• u e’n li 
condition was m contrast to other cases in winch the am -the- t v i- <’u, 

and in which it was possible to use the suction and -pmige to th- le ’ el c 

Dr Gvvathmcv has quieted all the qualm- ot con-cu lie I e e- 1 <i r 
emploving preliminarv ane-thc-ia 

Dr William \xnns One point about prelmnnir n edicat c tint; r 1 
is not so applicable to thoracic surgerv but which impa- < ' n i 1 I 

10 Wil-on S R l'ther ConvuKion- lance* I 111" > Vw - 1 1 - 

Gwathmev, T T Lthcr Com nl-ion' Lance* 1 1"’ (hut 2' > VLT 
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Sh: 2 The Senior Councilor, as of the year of meeting of the Congress 
shall be certified to the Congress of American Phjsicians and Surgeons as the 
delegate of this Association to the Executive Committee of the Congress The 
Councilor next m seniority shall be certified as the alternate 

Sec 3 —The Secretary is empowered to certify any member of the Association 
resident in the District of Columbia, in Maryland or in Virginia as a member 
of the Committee on Arrangements of the Congress 

Sec 4— The Treasurer is authorized to pay upon demand any assessment 
levied bv the Executive Committee of the Congress against this Association 

Article IV 

Sec 1 — New Members may be elected only at an annual meeting of this 
Association A three-fourths vote of those present and voting shall be required 
to elect Candidates shall be presented in groups in the following order Can- 
didates for Honorary Membership, retirement of Active Members to Senior 
Membership, Associate Members eligible to Active Membership, candidates for 
Active Membership , candidates for Associate Membership 

Sec 2 — Active Membership shall be limited to 100 The candidate, to be 
eligible, must be resident in the United States or Canada, must be a graduate m 
medicine of not less than ten years’ standing, and must have made a meritorious 
contribution to knowledge pertaining to the thoracic field 

Sec 3 — Associate Membership shall be limited to fifty The candidate, to be 
eligible, must be resident m the United States or Canada, and must be a grad- 
uate in medicine of not less than five years’ standing Associate Members shall 
be permitted five years m which to qualify for Active Membership, under provi- 
sions of Article IV, Sec 2, of the Constitution 

Sec 4 — The number of Senior Members shall be unlimited The candidate, 
to be eligible, must have been an Active Member of this Association for not 
less than ten years, or, having been an Active Member, have passed the age of 
sixtv, or become incapacitated by illness 

Slc 5 — Honorary Members shall be limited to twenty-five The candidate, 
to be eligible, may be a citizen of any country, does not necessarily have to hold 
a degree in medicine, but must have made an exceptional contribution to knowledge 
pertaining to the thoracic field 

Sec 6 — Anv candidate for membership in this Association who has failed of 
election for three years shall be automatically dropped from the list of candidates 
and his name may not be again proposed until after a lapse of five years 

Sec 7 — The Council may recommend that any member whose dues are in 
arrears for two years, or who has been absent, without sufficient excuse, from 
four consecutive annual meetings, shall have his membership withdrawn 

Article V 

Sec 1 —The President of the Association shall perform all duties customarih 
pertaining to the office of President He shall not only preside at all meetings 
of the Association, but also at all meetings of the Council The President s ia 
be elected from the Active Members of the Association 

Sec 2 —The Vice President of the Association shall perform all duties cus 
tomarily pertaining to the office of the Vice President, not only as to the Associa 
tion, but also as to the Council The Vice President shall be elected rou 
Active Members of the Association 
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repeated twice at thirtj minute intervals, each patient thus receiving cram 
(0 032 Gm ) of morphine in 6 cc of magnesium sulphate In certain nvc« 
from 1 to Y /2 ounces (30 to 45 cc ) of ether in oil was given per rectum 
(This amount of ether per rectum would not b> itscli anesthetize a 4 vtar old 
child ) Dr Lathrop states that this medication, with sometimes a local accnt 
for the shin and the peritoneum, is amph sufficient for lnm to earn on all 
surgical operations Previous to emploving such medication lie had med 
rectal anesthesia in almost 2,000 cases without am bad effects The advantage 
of the latter method is that he can converse with and secure the cooperation 
of the patient when necessarv, which is important under certain conditions 

The series of cases of \ates and Lathrop are mentioned mcrclv to show 
that it is not unusual or radical to have a patient unconscious or nearlv so 
when brought to the operating room 

The trend of anesthetics is to get the patient on a safer basis This can 
be done in part bj producing analgesia and unconsciousness when dvstrtd 
but not necessarilv surgical anesthesia 
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of office Not more than two members of this Committee may be reappointed 
to succeed themselves The Council may, if it so desires, appoint one of its 
own members to serve as chairman of the Committee The duties of the 
Necrology Committee shall be to prepare suitable resolutions and memorials 
on the death of any member of the Association 

Article VII 

Sec 1 — Honorary members of the Association are exempt from all initiation 
fees, dues and assessments 

Sec 2 — Annual dues for Active Members shall be $15 

Sfc 3 — Annual dues for Associate Members shall be $5 

Sec 4 — Annual dues for Senior Members shall be $3 

Sec 5 — Initiation fee for those elected directly to active membership shall 
be $15 

Sec 6 — Initiation fee for those elected to Associate Membership shall be 
$5 If and when an Associate Member is elected to Active Membership he shall 
pay an additional $10 initiation fee to Active Membership 

Sec 7 — In illustrating the annual transactions the Association will incur 
expenses not to exceed $15 per article If the cost for illustrating any article 
exceeds the sum of $15 the excess shall be charged as a special assessment 
against the member concerned 

Sec 8 — Income from the Endowment Fund shall be expended as the 
Council directs 

Article VIII 

Sec 1 — When the Association convenes for its annual meeting it shall 
immediately go into executive session but the business at this session shall be 
limited to 

1 Election of Nominating Committee 

2 Appointment of necessary committees 

3 Miscellaneous business of an urgent nature 

Sec 2 — The annual executive session of the Association shall be held at the 
opening of the afternoon session of the second day of the meeting The order 
of business shall be 

1 Reading of the minutes of the preceding meetings of the Association 

and Council 

2 Report of the Treasurer for the last fiscal year 

3 Report of the Auditing Committee 

4 Report of the Treasurer for the current year to date 

5 Report of the Necrology Committee 

6 Report of the Program Committee 

7 Action on amendments to the Constitution and By-Laws 

8 Action on recommendations emanating from the Council 

9 Unfinished Business 

10 New Business 

11 Report of the Membership Committee 

12 Election of new members 

13 Report of the Nominating Committee 

14 Election of officers 
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respiration in spite of the fact that the diaphragm remained almost Matiomn 
or was slightly derated during inspiration The heart particularh the hv-i 
and the aorta were displaced to the left On inspiration, the aorta was h cm 
and on expiration it was 4 cm to the left of the midline (figs 1 and 2) 

Case 2— J B, a man, aged 40, first noticed shortness of breath while 
walking down the street about 2pm one da\ earh in March 1«26 The 
patient had been well up to that time He became dizzr and consulted his 
physician, who requested him to return on the third da\ and again on the 
sixth day, and then referred him to Bellerue Hospital Medical College lor 
examination After sereral phrsicians had seen him he was reterred tor 



Fig 1 (case 1) — Persistent pneumothorax ol nur ten u ir^ dir <t t t 
Fixture A’ taken during expiration, absence ol lung marlines ( J) "nr i pp r 
three fourths of right side indicating pneumothorax and absence <>i him n s'n 
collapsed lung tissue (D) upper and middle lobes poorh aerated In t ti ' 
(C) lower lobe heart and trachea displaced to lelt Putin J ti’.en <’ r 
inspiration, expansion of lung tissue (C) no eliange in are i m p e n n > ’ ■ o 
( 1) and collapsed lung (H) There has been no change in tie r. 
appearance of this chest during ten 'cars oi person il oh m r i 
cudence of tuberculosis 

iotiihjiii-ra\ cxamtnatioM which showed the pre cine m jurtid , 
on the left side, the left lung being about two third' ndlip »d • - ' 

patient w as in Belle mic Hospit el lor e igbt w e e 1 ' and 1 tte r i i tl t 1 ’> ’ 1 
t ion hospital for about tile same length oi huh hu si' i | > *• ’ -» 

showed the' lung to be collapsed as at not lh c i’| L n , , 

of tile heart 
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There was no Instore of tuberculosis in the famih, and the patient ins in. 
subject to colds 

Roentgen-ray examination nine months after the first observation shoved 
the left lung to be about two-thirds collapsed as preiioush observed The 
heart and mediastinal shadows were displaced toward the right side s n tint 
the right border of the heart extended about 7 cm from the midsterinl line 
At no time was there anv evidence of tuberculous infiltration in tin lungs 
At about the level of the sixth rib the outer border of the partiallv collapsed 
lung was about 4 cm from the costal margin In the upper portion the 
lung was 8 cm from the apex of the chest and about on a level with the 
second rib anteriorly The lower lobe of the left lung was almost completeh 
collapsed, being 12 cm from the costal margin T/ttz condition permit d jot 
one year, zvJten the lung began to expand Roentgenograms made a few davs 
ago, a year and a month after the appearance of the first svniptoms show 
complete expansion of the left lung The patient is now free from palpitation 

COXCLLSJOXS 

1 There ina) be delav in the expansion of the lung in a case of spon- 
taneous nontuberculous pneumothorax followed b_v recover} and expan- 
sion of the lung after a pet tod of otic yeat 

2 Permanent collapse of at least a portion ol one lung m i\ In 
encountered 

3 Spontaneous pneumothorax mav he present for a period ol ve ir- 

xvithout the development of any cvidmci of tubcnuloux 

ABSTRACT Or DISCISSION 

Dk Hedbj.ow, Chicago I have had one case of what nppe irul P> be a sj«.,u 
tancous tension pneumothorax that proved to he a congenital ib inn ol one 
lung with leakage of air from the region of the hilnm 'I lit pitunt a 
child, aged 6, whose onh svmptom was dvspnca on ixirtion 

The phvsical and roentgen-rav observation*' viere tho i • > 1 pm wu<>th"ra ** 
When a needle w as inserted air undir pressure ru-lied out \ 1 it < r in itm i < *r i 
determination showed between 20 and 30 cm of positive w itir jm -Min Wr 
was aspirated repeatedh at intervals oi a few dav- until tin mtr ipl i il 
pressure was atmospheric, but positive pressure persi-unth rtdevtlo, ed I 
then performed an cxploratorv thoracotomv and found the right pie mil e m 1 
emptv without a vestige of the lung at the hilnm \ir bubbled throu h .’.r 
poured into the cavitv from the region ol the liiluin 

I have found twentv -eight cases of congenita! ah-itm ol tin him. r. * 
ill the literature, all postmortem observations Tin cn'i r e j • !• d 1 l ,r 
LeWald seems to be the first one defimtelv diagnosed dnr u In 

I would like to ask Dr I.eWald it he measured tin ii’-.ph ' n < i 
m lus case 

Dn Tri ix Bai m Newark N 1 It is a well I in wn in' *1 it ’ 
of the patients with nontuberculous spontaneous or bit e- ar < d * 
pneumothorax are over 40 vear- ol a^e In tin- p.-Meidi- e 1 ' . ' 

caust of the pneumothorax might have been a Mp’mt .1 > 

bleb 

\s far a- the ihfTerential ebagno-is be ween ti 1 r. ib >• d i 

pm umotborax i- coiieerned I wi-li to nn nt i n .i i t ». ’ _ ’ 
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RECURRENT SPONTANEOUS PXEUMOTHQR \\ 

REPORT OF THREE C \SES 
EVERETT E WATSON, MD 

AND 

CHURCHILL ROBERTSON, MD 

SALEM, \ A 

Spontaneous pneumothorax is encountered b\ intcrnisis with muii 
frequency that scarcely any interest is elicited , tins is particularly, trm 
of those working among tuberculous patients exclusneh It is estimate! 
that m from 2 to 4 per cent of all cases of tuberculosis there is a sp, n 
taneous collapse at some time If we incudc the small partial pm unto 
thoraces, wduch improved diagnostic acumen and particularly the mine 
accurate loentgen-ray technic and interpretation ha\e receded tin per- 
centage yvould probably be greater than that already mentioned V itbin 
the last three yveeks, we June encountered three cases ill of which 
resulted from pulmonary tuberculosis , m one the condition was m tin 
minimal stage, while in the other two, it was chronic and ini ad\ mud 

An chart will not be marie to discuss the pathogenesis prognosis nr 
treatment of these patients, as these subjects arc eoyerul in tin nnm 
excellent case reports found m the medical literature hi h tu hid i 
few cases of special interest which might be mentioned Iwo pitimt- 
in whom the contralateral lung yens not badly diseased shoyytd impnot 
ment when the pneumothorax yyas maintained \\ t re cull a tot m 
which the patient died following a complete spontatn mis u>!!ip-t m 
eral months after yye had faded to produce a thcnjuutte pm umodior «x 
m that case yye beheyed that om failure y\as due to dui-i idh> -mn- 
lyyo spontaneous collapses haye oceuricd in our c I'-c - during tin u ',r-> 
of therapeutic pneumothorax, one tolloyying die tir-t and tin otl i r ti ! 
lowing the second deflation 

1 he type which has been of pee till tr interest to u- i- the - t >'< 
idiopathic spontaneous pneumothorax lh uh repmted 'T < *•' - "t u 
taneous pneumothorax, of tlie^c 715 were proud t<» hi tulso i’ i 
and there were only four cast.-, to yyhieli no c nut ytdd h> i "! y 

hasty renew of the liter iture shows tint mor< dim 2") d< t’h ■ 
taneous collapses Inye been re]xirtcd md din can be < ih * **' h 
eentage of those tint hn\c occurred laudc- tie th r > u 
this article, yye ln\e seen three other c >-< - •’ c, op' ' 
collapse m which neither physicil nor roentgen r \ t \ n. 
am pulmonary pathologic change liter c\j u’- 1 < 
pleural tuberculosis was nmk in eaeli ta-e the tu’n 


» f 
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there were 1,558,318 industrial accidents reported from forty-three states 
of which 11,388 were fatal Each year the totals fluctuated, being less 
during 1921 and 1922, then rising slowly till in 1926 the total was 
1,698,494 with 10,537 fatalities In 1926, the New York department of 
labor 2 3 reported 76,216 compensable disabilities of which 3,997 were 
injuries to the head, with 300 deaths (7 5 per cent) Males outnumbered 
females 14 to 1 These figures doubtless are accurate, for they have 
been reported by the various state industrial commissions, however, a 
certain number of accidents are not reported At the present time, acci- 
dents in civil life are not being reported to any one bureau, so that figures 
for the total number of accidents are not available As there is no 
uniformity of the data being given, they are without much real value 
to us The National Safety Council s is rendering an invaluable service 
in studying present conditions of accident hazards all over the nation and 
planning methods of improvement Although they are not yet able to 
give total figures with definite accuracy, they have compiled some esti- 
mates, based on known reliable data, which are of interest During 
1926, there were about 23,000 deaths from automobile accidents (prob- 
ably from 600,000 to 700,000 total) in the United States, 24,000 deaths 
from the industrial accidents (probably a total of about 3,500,000 acci- 
dents) and 43,000 fatalities from all other accidents This makes a total 
of about 90,000 deaths from accidental causes in 1926 

The National Safety Council reported that at present the death 
certificates of the health departments, which should be accurate and com- 
plete, are lacking in details, and often are almost worthless The medical 
profession should take the responsibility of making possible a compre- 
hensive system of reporting all accidents, accurately and uniformly, so 
that the data can be available by localities or states and according to 
traumatic agencies and other etiologic factors From the data available, 
we can be fairly certain that there is a definitely rising rate of accidents 
each year and a corresponding increase in deaths from injuries of the 
head The percentage of such injuries is roughly from 7 to 20 per cent 


ETIOLOGY 

The table on traumatic agents (table 1) shows the distribution of 
our cases according to the agent, age and sex The results are simiar 
to those in other series The automobile was responsible for 5 P 
cent of the injuries, which is considerably higher than m any otic 
series m which the agent was mentioned This fact may have a signi 
cant bearing on traffic problems in our city, and suggests that the pom 


2 Bull 146, New York Dept of Labor, July, 1926 

3 National Safety Council, Dept of Public Safety Division 
mumcations with C E Robb and George Opp, safety engineer 


Personal conr 



lVATSO\-ROBERTSO\—RLLbRRL\l P\L{ \J0HIOh ,\ 

attack on the right side accompanied be severe shock Tor mm! dae * he 
could lie onl> on the affected side A rociitgen-ra\ examination was rnadt at 
tlic Massachusetts General Hospital m whicli he eea c an intern, and the 
right lung showed complete collapse He returned to dute at the end 01 three 
weeks Four weeks later, he lifted a patient and had a collapse ot the let' 
lung This diagnosis was confirmed be the roentgen ra\ \itcr three wttl-, 
he again returned to dutj In Julj, 1924, lie had another attacJ on the 
right side and in 1925, the left lung again collapsed Since that time he 
had had no further trouble in spite of the fact that he was a lime surgto 1 
There were no sjmptoms of am kind except an occasional feeling ot oppre s 
sion at the base of the lungs The results of a pin steal examination at this 



Tig 1 (case 2 ) — Complete collapse of tin hit It 14 


time were liegatne 1 lie tonsils did not ipptar dMaml in pi*' *■’ *' 
instore of attacks ot tonsillitis oeer a period m ei-liiieti \ ■ r Ii< 
is well formed, and both phesical ami roentgen rae (email il ' 
it is normal 

Cesr 2 — Me report this case thr<u gli the ectirtese o ]>■- j ' \ 

St Lukes Hospital Hint fit Id \\ \ a I \\ ued 2> 1 1 

appearing man without temple urn of am 1 ml u 'hi' ti 1 H 
is irrelevant and Ins personal Instore prior to In *r p > 

is not eif am pirticular interest In \igti t 1924 t’ , < ' 

seniptoms of spont uu out pneumothorax \ ro ' 11 r \ 
at St Luke s llospu i| showed Complete e da; t o t 't t 1 ’ 

September roe ntgi n-rae e x iinmatioti s' \ e <1 1 1 1 1 U s 

reexpaneled with i *- nj , } J amot rit ot duel * 1 1 < h , 
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1,000 cases m Chicago, 1916, showed vault fractures, 33 per cent, basal 
fractures, 34 per cent and combined fractures, 33 per cent In 1923, 
Brown and Strecker * * * * * 6 7 8 9 reported 100 cases in Philadelphia, of which 49 
per cent were fractures of the vault and 30 per cent were basal fractures 
The probable explanation for our relatively low percentage of basal 
fractures is that we have not, as a routine, taken the large number ot 
special roentgen-ray positions to bring out basal fractures used by 
Stewart, 7 and our rate of postmortem examinations has been small as 
most of the cases were done by coroners’ physicians The point, how- 
ever, is more or less an academic one, as the factor of real importance is 
the damage to the internal structures The fracture of the skull is 
secondary except when it is compound, depressed or stellate with driving 
in of bone fragments, and when it tears across an important blood 
vessel or into an infected sinus 

We have adhered to the old classification of cerebral injuries con- 
cussion, contusion, laceration and laceration and hemorrhage This 


Table 3 — Clinical Diagnosis 


Laceration and 

Concussion Contusion Laceration Hemorrhage Totals 

Without skull fracture 25V 7 5 269 

With skull fracture 91 24 19 6 172 

Totals 851 81 54 6 441 


method of classification is inexact, being based mostly on the clinical 
signs and the course of the condition Classifications based on observa- 
tions of the spinal fluid, such as Rodman and Neubauer s 8 and 
Jackson’s, 0 are probably more exact as to limits, but we have not used 
them as yet Table 3 shows the cases according to our classification 
The term “concussion” has been used rather broadly, and perhaps 
includes some cases in which the condition might have been classed as 
“contusion ” The rather large number of cases from this group which 
had unfavorable sequelae would tend to support this supposition 


6 Brown, H P , and Strecker, E A Some Observations in the Treatment 
of Fractures of the Skull, Ann Surg 79 198, 1924 

7 Stewart, J W, and Luckett Skull Fractures, Annals of Roentgenology, 

New York, Paul B Hoeber, 1925, vol 6 

8 Rodman, J S, and Neubauer, B B A Plan of Management of Cranial 
Injuries Based on a New Groupmg of Such Injuries, Am Surg 79 481 (April) 

192 4 _ , 

9 Jackson, Harry The Management of Acute Cranial Injuries by the 
Early Exact Determination of Intracranial Pressure and Its Relief by Lumbar 
Puncture, Surg Gynec. & Obst 34 494 (June) 1922 
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/ R Edema and l ecch ymosis of the scalp in such areas as the mastoid 
(Battle s sign) indicate a fracture underneath, but in other regions tins 
sign is unreliable Hematomas have often been wrongly diagnosed as 
depressed fractures 


8 The deep reflexes are usually affected early and help to localize 
the side on which the lesion is located, particularly if there are cor- 
responding changes m the motor and sensory functions 

9 Changes m the motor and sensory functions and pathologic toe 
signs, the Babmsla and other signs, usually occur later, if they appear 
early, they signify a serious lesion 

Later Neurologic Signs — 1 Steadily deepening unconsciousness 
after a “lucid interval” usually means intracranial hemorrhage Local- 
ized laceration with edema can closely simulate the picture but is usually 


Table 4 — Roentgen Ray and Cluneal Diagnosis 



Olinlcally Positive 
Fractured Skull 

A 

Clinically Negative 
Fractured Skull 

Total 

Oases 

-k. 



r 

.Roentgen 

\ 

Roentgen 

t 

Roentgen 

Roentgen 

t \ 

Boent Roent 

Per 


Ray 

Ray 

Ray 

Ray 

gen gen centnge 


Positive 

Negative 

Positive 

Negative 

Ray Ray 

of 

Roentgen Ray 
Examination 

A — A 

No %' No % ' 

No~%T No % 

Posi Nega 
tive tivc 

Total 

Cases 

Made 

117 83 1 88 10 7 

v J 

10 2.8 189 63 4 

1 J 

127 227 

80.8 

Not made or not reported 

165 

84 

1 99 

53 

854 

87 

19 7 

Totals 

189 

252 

441 

100 

Percentage of total 

42 8 

67 2 


100 


slower in developing and clears up more promptly, and, unlike hemor- 
rhage, responds more or less favorably to hypertonic treatment , 

2 Changes m the eyes are extremely significant and should be 
observed at frequent intervals in serious cases In our senes, the pupil 
dilated on the side of lesion, and all patients with dilated or fixed pupils 
died Nystagmus is an unfavorable sign Choked disks are usually a 
late manifestation, but engorged veins and a haziness of the margins 
of the disks show the earlier stages of compression 

3 Involvement of the cranial nerve occurs early or late and is per- 
manent or temporary, depending on whether the nerve is severed or 
merely compressed by accumulated fluids The sixth nerve is reported as 
being most frequently involved In our senes, the eighth and seventh 
nerves were most often affected 

4 Progressive motor or sensory changes are important and indicate 
partial pressure or complete severance of pathways The earlv hyper- 
tonus and later irritability give way to spasticity and then to weakness 
and flaccid paralysis in the terminal stages 
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climcal symptoms A negative roentgenogram is not proof that the skull 
has not been fractured, because the technic may be faultv or the picture 
may have been taken at an improper angle One picture may be suffi- 
cient, but several are usually necessary to show the details' Clinical 
observations are of more importance than roentgenograms, except in 

depressed fractures Figures 1, 2 and 3 show serious injury , the patients 
recovered completely 



Fig 2 — Roentgenogram showing multiple fractures of the occiput with 
depression in a janitor, aged 40, who was knocked to the pavement by an auto- 
mobile He was unconscious a week, and irrational three weeks He recovered 
completely and without sequelae 

Lumbar Punctuie — Lumbar puncture is another fairh accurate 
diagnostic means and usually indicates the presence of blood, freedom of 
communication and the intracranial pressure (except when there is a 
block) It is also a valuable therapeutic agent for relief of pressure and 
for drainage in infections The observations on spinal puncture mav he 
unreliable and the drainage dangerous m basal injuries m which there 
is interference with free communication We advocate its use onh 
when there is a definite indication, but it should always he done slow]} 
and cautious!} Punctures w r ere made 382 times in I4S cases, or in 33 6 
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Sharpe, 12 Hendon, 12 Kerr, 1 * M,x(er> 2 and others to prove that surncal 
decompression lowers the mortality rate On the other hand, Connors 10 
and Munroe 17 and others have quoted figures m favor of the conserva- 
tive form of treatment This divergence of opinion would seem to 
indicate that there is much yet to learn in this regard The publication 
of more critical analyses of large series would tend toward the solution 
of this problem 

We shall give briefly our plan of management, touching on only some 
of the most important points 

Immediate Ccuc — 1 History of Accident and Injun- We stress 
the importance of obtaining and recording the data m detail from as 
reliable sources as possible In tins way we may know whether or not to 

Table 5 —Lumbar Punctures (Cluneal Groups , Pressures and Results ) 
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anticipate a depressed, stellate or penetrating fracture From the medico- 
legal aspect accurate details are essential We inquire as to whether 
there has been a previous fracture or epilepsy and what treatment has 
been administered before admission 


12 Sharpe William Observations in the Diagnosis and Treatment of Brain 
Injuries in Adults, J A M A 66 1536 (May 13) 1916, Diagnosis and Treat- 
ment of Brain Injuries, New York, J B Lippincott Company, 1920 

13 Hendon, G A Acute Injuries of the Brain, Kentucky M J ** 

J4 ^Kerr, H H Management of Fractures of Base of -Skull, California 
State T Med 21 477 (Nov) 1923 

15 Mixter, W J Fractures of the Base of the Skull at Massachusetts 

General Hospital, Boston M & S J 177 518 (Oct ) 191/ , . 

16 Connors, J F Management of Intracranial Injuries with or uithou 

Fracture 81 901 (Jan -June) 1925 

17 Munroe Donald Therapeunc Value of Lunaba* Pun'lurc 'U Treatment 
of Cranial and Intracranial Injurj, Boston M & S J 193 113/ (Dec) - 



CONSTITUTION OF THE AMERICAN ASSOCIATION 
FOR THORACIC SURGERY 

(Adopted May 10, 1927) 

Article I — Name 

Section- 1 This Association shall be known as the American Association 
for Thoracic Surgery 

Article II — Object 

Sec 1 — The object of the Association shall be to encourage and stimulate 
imestigation and study that will increase the knowledge of mtrathoracic phvsi- 
/jlog\, pathology and therapy, to correlate such knowledge and disseminate it 

r* 

Sec 2 — To attain this object, the Association shall hold at least one scientific 
meeting every year m which free discussion shall be featured, shall publish 
annually the transactions of that meeting, shall cooperate with other organizations 
working toward the same end, and shall undertake such other activities as the 
Council or the Association as a whole may decide 

Article III — Membership in Congress 

Sec 1 — As a component member of the Congress of American Phvsicians 
and Surgeons, this Association subscribes to the Constitution and By-Laws of 
the Congress 

Article IV — Membership 

Sec I — There shall be four classes of members Active, Associate, Senior 
and Honorary Admission to membership in the Association shall be by election 
Membership shall be limited, the limits on the respective classes to be determined 
by the By-Laws 

Sec 2 — Election to Active, Senior and Honorary Membership shall be for life, 
subject to the provisions of Sec 3, following Election to Associate Membership 
shall be for a limited period of time, within which time the Associate Member 
must either demonstrate his eligibility to Active Membership, or, automaticallv and 
without further action by the Association as a whole, cease to be a member of the 
Association. Such period of time shall be determined by the Bv-Laws The 
Council shall be vested with full and final power to determine the eligibility of 
Associate Members for advancement to Active Membership 

Sec 3 — Membership may be voluntarily terminated at am time by members in 
good standing The Council, acting as a Board of Censors, maj recommend the 
expulsion of a member on the grounds of moral or professional delinquency, and 
submit his name, together with the grounds of complaint, to the Association as a 
whole at any of the regularlv convened meetings, after giving the member so 
accused ample opportunity to appear in his own behalf 

Article V — Officers and Government 

Sfc 1 — The officers of the Association shall be a President a Vice President 
a Secretary, a Treasurer, and five Councilors These nine officers and councilors 
shall be the governing body of the Association, and shall have full power to 
act in all matters, except as follows 

1 They may not alter the initiation fees or annual dues, nor levy anv general 
assessments against the membership, except that they may, in individual cases, 
remit annual dues or assessments 
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significance of the various changes that occur in the four stages of 
medullary compression The pressure must be relieved before the onset 
of medullary exhaustion Danger signs are exhibited when the pulse pres- 
sure is as high as the pulse rate, or when there is a steadily rising pulse 
late and blood pressure with a deepening unconsciousness or restlessness 
Unfavorable signs are dilating and later fixed pupils, diminishing and 
later absent deep reflexes, spasticity, clonus, high temperature and a 
progressively deepening coma We are on the lookout for unilateral 
changes in reflexes and corresponding motor and sensory changes In 
basal fractures, signs of meningeal irritation mean hemorrhage or infec- 
tion Neurologic checks are performed when the patient is discharged 
and each time he returns during the period the case is followed up 
4 In the early stages, we do not use morphine as a sedative or 
homatropme as a mydriatic for fear of masking important signs 
Codem, aspirin or phenobarbital are usually sufficient and not harmful 
If the restlessness is extreme, however, and the danger of hemorrhage 
is past, the sodium salt of phenobarbital can safely be administered 
hypodermically, from 1 to 3 (0 065 to 0 00195 Gm ) grains, paraldehyde 
1 to 2 drachms (3 75 to 7 5 cc ) by mouth or 2 to 4 (7 5 to 15 0 cc ) by 
rectum, given carefully m water, or sedative packs 


5 Lumbar puncture is one of the most valuable diagnostic and thera- 
peutic means , it is used in all cases in which the diagnosis is uncertain, 
and therapeutically for cerebral compression It is dangerous when the 
patient is m a state of shock and when there is a block at the base and 
high pressure above In the latter condition, ventricular puncture is a 
safer method of drainage Lumbar puncture is performed slowly, the 
pulse rate, respirations, color and blood pressure of the patient being 
noted The patient is in the lateral prone position, and the pressures 
are taken with a standard mercury manometer The amount of fluid 
removed depends on the conditions If removal produces unfavorable 
signs, the pressure is read and only a few drops of fluid are removed to 
determine the color We usually remove a sufficient amount to reduce 
the pressure to half of what it was originally Therapeutic punctures 
are repeated as indicated In our senes (table 5), the number of punc- 
tures per patient was 2 5, the procedure without doubt saved many 
Jackson 9 strongly advocated its use and felt, as we do, that it is a more 
reliable guide than vital signs and blood pressure Green 18 and 
Holbrook 19 also advocated strongly the use of lumbar puncture 
Besley, 5 on the other hand, pointed out with good reason that if puncture 
is performed too frequently it may cause an excessive secretion of spinal 

18~^een, T M Management and Treatment of Brain Injuries, Internal 


Climes 2 239 (June) 1924 

19 Holbrook, F C The Diagnosis and Management 
M A 83 489 (Aug 16) 1924 
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an infected sinus and for late epilepsy with a localized depression It 
does not seem necessary to elaborate on the technic of decompression 
usliing s time honored subtemporal approach by splitting the temporal 
muscle is the best The dura is opened only if there is blood or accum- 
ulated fluid underneath, and is not drained unless it seems necessary 
We agree with Heuer 20 and Bower 21 that subdural drainage should be 
avoided if possible because of the danger of infection, but it is definitely 
indicated at times and may save life Exploration and drainage of a 
frontal sinus may be indicated if the fracture has probably torn the dura 
and extended into an infected sinus , this also applies to an aerocele from 
a fracture into the paranasal air cells As a comparison to our experi- 
ence, Sharpe 12 performed operations on 30 per cent , Stewart 4 on 28 per 
cent , Wilensky 22 on 24 per cent and Naffziger 23 on about 20 per cent of 
the patients, with mortalities ranging from 39 to 51 7 per cent Operation 

was performed in twenty-two of our cases, or 4 3 per cent, fourteen 
patients died, giving an operative mortality of 59 1 per cent In prac- 
tically all of the fatal cases, it was found that extensive injuries were 
present besides that for which the operation was performed This and 
the fact that so many patients whose condition was serious recovered by 
means of nonsurgical measures explains the operative mortality rate 
which is a little higher than in most of the other series On the other 
hand, our mortality rate for the whole series was 14 7 per cent, which is 
the lowest of all except Hendon’s 18 of sixty-three cases with 6 per cent 
and Munroe’s 17 of ninety-nine cases with 14 per cent 

After-Care — There can not be any hard and fast rules concerning 
the after-care of these patients, as each case presents a different problem 
An essential in all is absolute rest for a sufficient period to assure return 
to normal and then a gradual return to active life Our custom has been 
to keep patients m bed for from one to four weeks or longer , we then 
gradually permit them to be up and around during a period of from 
one to two weeks and instruct them to lead an easy life for from one 
to two months longer In this way, they return to light work in from 
one to three months after injury and do regular heavy work after from 
one to three months more Jackson, 0 Krause 24 and Sharpe - 5 advocated 


20 Heuer, G I Fracture of the Skull, J A M A 82 1467 (Maj 3) 1924 

21 Bower, John O Management of Injuries to the Cranium and its Contents 

Ann Surg 78 433 (Oct) 1923 _ f . 

22 Wilensky Fracture of Skull with Special Reference to Its Neurological 

Manifestations, Ann Surg 70 404 (Oct ) 1919 . - . ( 

23 Naffziger, H C Head Injuries— Indications for Surgical Treatments, 

S 24 ln Kra utT'afaite Standard.zat.cn of Treatment of Skull rractttrc 

1 2°S V Sharp?,°' w’Lm 1 Recenl Advances ... Wo-Sursco -D.agnos.s and 

Treatment of Brain Injuries, Rhode Is’and M J 8 51 ( pri ) -o 
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Sec 3 The Secretarj of the Association shall perform all duties customanla 
pertaining* to the office of Secretary He shall not onlj seree as Secretary of the 
Association but also as Secretarj of the Council The Secretarj shall be' elected 
from the Active Members of the Association 

Sec 4 The Treasurer ot the Association shall perform all duties customanh 
pertaining to the office of Treasurer He shall not onlj sene as Treasurer of the 
Association but shall also serve as custodian of the Endowment Fund The Treas- 
urer shall be elected from the Active Members of the Association 

Sec 5— The Councilors of the Association shall hold office as specified in 
die Constitution They may be elected from either the Actne Members or 
the Senior Members of the Association 

Sec 6— -In the event of a vacancy occurring in the office of President, the 
Council shall advance the Vice President to the Presidencj and appoint a new 
Vice President under the provisions of Article V, Section 3 of the Constitution 

Article VI 

Sec 1 — The Nominating Committee shall consist of three Active or Senior 
Members elected in accordance with the provisions of Article VI, Section 1, ot 
the Constitution The Council shall instruct the Committee as to the vacancies 
wffiich are to be filled by election 

Sec 2 — The Membership Committee shall consist of five Active or Senior 
Members appointed in accordance with the provisions of Article VI, Sec ion 2 
of the Constitution The Council may appoint not more than one of its own 
members to serve on this Committee The duties of the Membership Com- 
mittee are to investigate all candidates for membership in the Association and 
to report their findings as expeditiously as possible to the Council through 
the Secretary of the Association This Committee is also charged with search- 
ing the literature of this and other countries to the end that proper candidates 
may be presented to the Association for consideration Appointment to this 
Committee shall be for a period of one jear, and not more than three of the 
members may be reappointed to succeed themselves 

Sec 3 — The Auditing Committee shall consist of three Actne or Senior 
Members appointed in accordance with the provisions of Article VI, Section 2 
of the Constitution None of these may be selected from the officers or 
councilors of the Association Their duty shall be to audit the accounts of 
the Association at the end of each fiscal year, and render their report to the 
Council of the Association through the Secretarj Appointments to this Com- 
mittee shall be made for a one year term Not more than two members maj be 
reappointed to succeed themselves 

Sec 4 — The Committee on Program and Transactions shall consist of four 
members The President of the Association, the Secretan of the Association 
and two members at large One member at large shall be resident at or near 
the place of annual meeting The other member at large shall be appointed 
on the recommendation of the President, to serve as Secretarj of the Program 
Committee The duties of this Committee shall be to arrange m conformm 
with instructions from the Council, the scientific program for the annual 
meeting, to collect all papers presented and procure the publication ot the 
transactions and proceedings 

Sec. S — The Necrologj r Committee shall consisl of three actne or senior 
members, and shall be appointed in accordance with the prowsions of Article 
VI, Section 2 Appointments to this Committee shall be for a one \car term 
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Sharpe 32 attempted such a survey and heard from 34 per cent of his 
patients, 68 per cent showed unfavorable symptoms Hoag 20 stated 
that subjective symptoms are present in 80 per cent of the cases of 
injuries of the head, and that of these 8 per cent are psychic When 
the compensation factor enters in, it is difficult to evaluate fairly the 
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organic and functional elements Stewart - found 55 per cent 
unfavorable sequelae in his senes In our senes 81 5 Per cent « J 
deaths occurred within forty-eight hours after admission Table 8 stems 
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Sec 3 — At the annual meeting of the Council the order of business shall be 

1 Reading of minutes 

2 Treasurers report 

3 Appointment of committees 

4 Determination of instructions to be given to Auditing, Membership, 

Necrology and other committees except Program Committee 

5 Determination of details in connection with the annual meeting 

6 Appointment and instructions to the Program Committee 

7 Unfinished Business 

8 New Business 

Sec 4 — There shall be not less than two meetings of the Council during the 
fiscal vear of the Association 

Article X 

Sec 1 — These By-Laws shall m no wise be changed except by a two-thirds 
vote of the members present at the annual meeting or a properly comcned 
meeting of the Association, and further provided that the proposed action or 
amendment shall have been moved and seconded by not less than three of tlu 
members in a properly convened annual or special meeting of the Association 

Sec 2 — These By-Laws may be suspended in whole or in part for a period 
of not more than twelve hours by a unanimous vote of those present at am 
regularly convened meeting of the Association 
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SUMM \RY 

1 The problem of the proper management of cases of injuries to the 
head is of increasing importance Much progress has been made, but 
an improvement can yet be made on our results 

2 It should be the aim of the medical profession to make more 
accurate diagnoses of cases so that the appropriate treatment can be 
applied to each different group Only m this way can the number of 
deaths, complications and sequelae be cut down 

3 In the management of cases of injuries of the head stress is laid 
on (1) the importance of accurate detailed history, (2) careful repeated 
examinations, (3) constant skilful nursing, (4) the taking of roent- 
genograms in all cases, (5) spinal punctures for diagnoses in all doubtful 
cases, when the patient is not in a state of shock and when block does 
not occur at the base of the cerebrum, and treatment with hypertonics 
to reduce cerebral compression, (6) properly timed surgical intervention 
for accessible hemorrhage, compound and depressed fractures and 
( 7 ) insistence on keeping the patients quiet for a sufficient length of 
time and a gradual resumption of duties after recovery 

4 We have made a report on our series of 441 cases of cranio- 
cerebral injuries because we believe that such publication of critical 
reviews is of scientific value 
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SYMPTOMS 

The symptoms of arteriovenous aneurysm can be conveniently divided 
into local or regional, and cardiovascular or systemic 

Local Symptoms —In the region of the fistula there is a continuous 
jruit and a purring thrill throughout the cardiac cycle with systolic inten- 
sification These sounds are transmitted distally and proximally along 
the lines of the veins The thrill is pathognomonic, it is present in all 
cases of arteriovenous aneurysms and is most marked at the site of the 
lesion It is felt as a humming or buzzing sensation and has been likened 
to the vibrations of a bee in a paper bag Often venous pulsations are 
visible, but this together with the murmur and thrill, disappear when 
the fistula is closed by digital pressure A tumor may or may not be 
present The superficial veins distal and proximal to the lesion are 
engorged and tortuous In some of the cases in the present series, opera- 
tion for varicose veins had been performed previously The circum- 
ference of the limb is often greatly increased, and in the congenital 
cases the limb is actually lengthened The surface temperature in the 
region of the fistula is increased from 2 to 3 C , while in the distal parts 
it is lower than that of its fellow Blood taken from the veins near the 


site of the aneurysm is high in oxygen content, and may be equivalent 
to that of arterial blood In the distal part of the limb there may be 
trophic changes such as gangrene and varicose ulcers Owing to the 
venous engorgement, the patient may complain of weakness, of a feeling 
of heaviness and numbness and a sense of weight in the limb In many 
instances an elastic bandage is necessary for relief 


4 Reid, M R Studies of Abnormal Arteriovenous Communications, 
Acquired and Congenital I Report of a Series of Cases, Arch Surg 10 601 
(March) 1925 , Abnormal Arteriovenous Communications II The Origin and 
Nature of Arteriovenous Aneurysms, Cirsoid Aneurysms and Simple Angiomas, 
ibid 10 996 (May) 1925, Abnormal Arteriovenous Communications III The 
Effects of Abnormal Arteriovenous Communications on the Heart, Blood Vessels 
and Other Structures, ibid 11 25 (July) 1925, Abnormal Arteriovenous Com- 
munications IV The Treatment of Abnormal Arteriovenous Communications, 


11 237 (Aug ) 1925 

5 Holman, Emile The Physiology of Arteriovenous Fistula, Arch Surg 7 
64 (July) 1923, Arteriovenous Aneurysm, Ann Surg 80 801, 1924, Experimental 
Studies in Arteriovenous Fistulas, Arch Surg 9 822 (Nov) 1924 Holman, 
Emile and Edwards, ME A New Principle m the Surgery of the Large 
Vessels Ligation of Vein Proximal to Site of Ligation of Artery, Expcnmenta 
Studies, JAMA 88 909 (March 19) 1927 

6 Hoover, C F, and Beams, S J The Diagnosis and Pathologic Phjsiologj 
of Arteriovenous Aneurysm, Arch Int Med 33 1 (Jan ) 1924 

7 Lewis, T, and Drury, A N Observations Relating to Artcrio\cnous 
Aneurisms, Circulatory Manifestations in Clinical Cases Particulr Reference 
to Arterial Phenomenon of Aortic Regurgitation, Heart 10 301, 1*23 
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THE MANAGEMENT OF CRANIOCEREBRAL 

INJURIES * 

R D McCLURE, MD 

AND 

ALBERT S CRAWFORD, MD 

DETROIT 

During the past decade a number of valuable papers dealing with 
craniocerebral injuries have appeared The importance of this problem 
is being realized more and more in this era of great industrial expansion 
with the congestion of rapidly growing cities and the constant increase 
in the speed of travel Reports of critical analyses of series of cases 
have helped to make the important features of the diagnosis more clear, 
and a more effective management of cases of injury to the head has 
gradually evolved In spite of this improvement in results, members of 
the medical profession should strive to do better, and their experience 
should be made available to others 

We report a series of 441 cases of craniocerebral injuries in which 
the patients were treated m our hospital during a period of a little over 
ten years Only cases of injury to the cranium or cranial contents are 
included in this senes, all questionable cases of concussion and simple 
injury to the scalp being omitted Our series probably represents fairly 
well the expenence in an average general hospital in a large rapidh 
growing industrial city The cases come from both industrial and cm! 
life, and a fairly large number have been followed m the outpatient 
department until the patient has been entirely cured An effort has been 
made to keep m touch with the other patients bv letter 

An attempt has not been made to record all the collected data and 
only those observations are given which may have some practical ralue 
in diagnosis and treatment 

GENERAL DATA 

For the sake of a background, we have made an attempt to secure 
some general data regarding injuries to the head m industrial and end 
life in the United States In regard to the incidence of injuries of the 
head the available figures are of interest In 192/ the United States 
Department of Labor Bureau of Labor Statistics 1 reported that in 1917 


♦From the Surgical Department of the Henn Ford Hospital 
1 Bull 425, Bureau of Labor Statistics, U S Dept of Labor 1927 
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d.latat.on and not hypertrophy Expenmen, all> , Holman has shot, „ that 
the total volume of circulating fluid is increased, that venous pressure is 
increased m the veins proximal to the lesion and that hypertrophy as veil 
as dilatation of the heart results In case 16, the total volume of blood 
before operation for closure of the fistula was 108 cc for each kilogram 
of body weight, whereas after the operation it decreased to 85 cc , u Inch 
is considered normal 


The effect on the cardiovascular system of an arteriovenous aneun sm 
is similar m some respects to that of aortic regurgitation In the latter 
-condition, however, the arterial leak is limited to diastole, whereas in a 
fistula the leakage occurs throughout the entire cardiac cycle The 
systolic pressure is normal or slightly abo\e normal, thus presenting a 
■high pulse pressure, and the diastolic pressure is considerably below 
normal The temporary closing of the fistula by digital pressure is fol- 
lowed by an immediate rise in systolic as well as diastolic pressure, the 
latter always more marked The permanent closure of the fistula results 
m the restoration of the pressure to normal The blood pressure in the 
limb distal to the anastomosis is obviously greatly diminished and below 
that of its fellow The pulse is of the water-hammer type, and fre- 
quently capillary pulsation is visible The heart beat is forceful, often 
"heaving Cardiac murmurs are frequently present 

The rate of the heart is usually increased In the cases m this senes 
■of acquired artenovenous fistulas in which any enlargement of the heart 
or of the proximal artery was noted, the heart rate was 64, 90, 62. 72, 92 
76 and 92 Closure of the fistula is followed by an immediate drop in 
rate, often as much as forty beats each minute (Branham bradycardia 
sign) This phenomenon is readily explained The stoppage of the 
arterial leak restores to the circulation the normal resistance of die 
•capillary bed, which, in face of the increased total blood volume pro- 
duced m consequence of the compensatory mechanism to maintain gen- 
•eral blood pressure m the presence of the circulatory short circuit, results 
m the sudden elevation of the arterial pressure with dilatation of the 
aorta The vagal depressor fibers are thereby stimulated and an imme- 
diate slowing of the cardiac rate follows That this is the result of vagal 
stimulation is conclusively proved by the abolition of the phenomenon if 
the patient has previously been given atropine for physiologic effect 
When the fistula is closed permanently, the readjustment of the circula- 
tion, as evidenced by the gradual return of the blood pressure and the 
cardiac rate to normal is accomplished mainly by the diminution of the 
total blood volume 

There was definite evidence of cardiac change in nine of the twent}- 
five patients m this series 

The artery leading to the fistula is often enormous!} dilated, thin- 
walled, tortuous and heaving In two cases of arteno\enous fistula of 
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might well be brought out in future reports from other large hospitals 
in this and all large cities The next most frequent cause of injur) 
were falls, 20 per cent, and blows, 18 4 per cent The ratio of males to 
females in the whole senes was 3 to 1, and the number of males 
vaned m the different groups from 63 per cent injured b) automobiles, 
to 88 per cent by falls and 96 per cent by blows As to age incidence, 
persons in the first four decades were most affected The average age 
for the series was 30 In 1921, Stewart 4 5 reported 6,135 cases of 
injuries of the head in New York City, of which 617 consisted of 
fractured skulls In this series, 65 per cent were men, and the average 
age was 36 

Table 1 — Traumatic Agents (Age and Sex) 


Age (Decades) 
Tears 

OtolO 
11 to 20 
21 to SO 
31 to 40 
41 to 50 
61 to 60 
61 to 70 
Xot recorded 

Totals 


Anto 

mobile Fall 


Blow 


Street 

Car 


Not 

Gun Foreign Cios 


MFMFMFHFHFMFJIFM 

38 17 17 4 1 2 1 

19 11 6 1 3 1 2 

29 26 23 3 23 1 21 1 1 5 

2S 10 16 1 29 321 2 

20 11 5 12 1 1 1 

4 7 8 9 1 

10 7 1 1 2 2 1 

3 2 1 


151 8S 78 10 78 3 8 6 1 


Totals (both seres) 239 SS Si 14 1 

Percentage of 441 cases 64 2 20 18 4 3 2 0 2 
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Table 2 - 

—Location of Injury 





Vertex 

A 





Combined 

Vertex 

and 

Basal 

Right Tem- Left Tem- 
poral Lobe, poral Lobe, 
Partial Partial 

Occiput 

Frontal 

Both Not 

Sides Classified 

Basal 

68 60 

47 

82 

7 

134 

23 

CS 

Total (by location) 




378 

25 

3S 

Percentage of total series 




857 

5 7 

80 


LOCATION AND TYPE OF INJURY 

We have classified the fractures of the skull as basal and tault frac- 
tures The latter t) r pe is subdivided into fissured (linear and stellate), 
comminuted, diastatic, depressed and perforated The location of injurt 
is shown in table 2 S5 7 per cent -were in the vertex , 5 7 per cent basal 
and 8 6 per cent combined Stewarts series shoved fractures of the 
vault in 66 per cent and basal fractures 34 per cent Besle) s * series of 

4 Stewart, J W Fractures of the Shull, J A M \ 77 2030 (Dec 24) 

1921 

5 Beslei, FA A Contribution to the Subject of Shull Fractures J A 
M A 66 345 (Jan 29) 1916 
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of 29 and 46, respectively Osier did not appreciate the causal relation 
s ip between the two conditions, and counselled against operation m 
cases of arteriovenous aneurysm The attitude formerly held by the 
medical profession, based on the chromcity and often apparent absence 
o symptoms, that communication between one of the smaller arteries and 
veins is a relatively benign lesion, has been materially changed, so that 
today the cardiac injury, chronic invalidism and the shortening of life 
are recognized as potential complications of the lesion 


TREATMENT 

The object of any surgical treatment in cases of arteriovenous 
aneurysm is to stop permanently the arterial leak without interference 
with the blood supply of the tissues beyond The method of accom- 
plishing this may vary according to the type and site of the lesion, the 
efficiency of the collateral circulation, and the individual predilection of 
the surgeon 

Congenital Arteriovenous Aneurysm — Reid reported a case of con- 
genital arteriovenous aneurysm in which operation revealed one com- 
munication between the subclavian artery and vein, although the 
application of ten ligatures was necessary for cure In most cases, how- 
ever, of this kind there are multiple communications between the arteries 
and veins, and often between the smaller branches The treatment, there- 
fore, must be directed at the elimination of the mass of dilated vessels 
and their communications as in cases of superficial cirsoid aneurysm, or 
the affected limb must be amputated In three cases m the series in 
which a limb was involved, a maximal thrill could be felt over one of 
the larger arteries, suggesting that the communication was single , opera- 
tion was advised with a view of extirpating the fistula After the vessels 
were exposed a definite area of anastomosis between the artery and the 
vein was found and removed, but following this procedure in each case 
the circulation in the distal parts was definitely diminished, gangrene 
resulted and amputation of the limb became necessary Subsequent 
radiologic examination and dissection of these amputated limbs showed 
that numerous communications between the arteries and veins were 
scattered diffusely through the limb Many of the communications were 
only minute, their presence precluded the possibility of any effectual 
surgical treatment other than amputation 

Acquired Artenovenous Aneurysm — In the acquired form of 
aneurysm there is usually only one communication, and the operative 
procedure for the extirpation is relatively simple Unless a pulsating 
hematoma accompanies the fistula, or the wound is badly infected, it is 
advisable to wait two or three months before attempting repair This 
delay permits healing of the wound and subsidence of the edema of the 
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DI \GNOSIS 

The diagnosis of the mild and severe cases is fairly simple but there 
is a certain group m which it is difficult to determine the location and 
degree of injury in the early stages, and to differentiate the factors of 
edema, contusion, laceration and hemorrhage \\ e shall not attempt am 
comprehensive discussion of the technic of diagnosis, nor a tabulation ot 
the clinical data m our cases, but shall give briefly some of the lessons 
we have learned and emphasize again some of the aids in diagnosis We 
have depended mainly on clinical signs and sjmptoms, lumbar puncture, 
roentgen-ray observations and clinical courses 

Eaily Signs and Symptoms — The following signs and symptoms 
have been valuable guides 

1 The degree and duration of the priman unconsciousness has Ken 
a fair index to the severity of the injury and the probable course except 
m cases of secondarv hemorrhage and infection Usually when the 
unconsciousness lasted several hours or longer comalescence was 
prolonged and followed by one or more unfavorable sequelae There 
were some notable exceptions, some patients with the most se\ere 
injuries made a rapid and complete recoven, while others with mild 
cases of concussion were incapacitated more or less permanenth 

2 Such symptoms as shock, \omiting, color and mental state are 
usually of help m making a diagnosis but the\ are otten unreliable 
because of the great individual variation in reaction and rcco>^ ' 

3 The “cracked-pot” percussion note ot the skull tistnli' indicates 
the presence of fracture, but it can be deceptne and should n it he relied 
on too much 

4 The external injury to the scalp usualh shows tlx pr> i >able site 
of deep injury and should w r arn one against middle nu 111114 1 hemor- 
rhage or infection from sinuses Contra-coup injuries hmvw i r e not 
infrequent and must ahvays be considered 

5 Blood from the cranial orifices (ears, nose and mouth > i 1 !' ls d 
fracture unless it is due to external trauma 

6 Conditions of the eye such as ecclnmosis of the lids uni ' iK"ii- 
junctival hemorrhage, are more apt to be delated in onset and persis 
longer if they are of deep origin than if the\ are caused In cUtrn.d 
injury The pupils are important guides to the seteritt ot tnc mi ur\ 
and to the side on which the lesion is located Tliet first contract then 
gradually dilate, and finally lose the reactions to light The disks usu dh 
do not show changes m the acute stage of the injure Hoi mm and 
Scott 10 have emphasized the localizing value of homolateral dilatation 
and fixation of the pupil 

10 Holman, Emil and Scott, W J Significance of Unilateral Dilation and 
Fixation of Pupils in Seaere Skull Injuries, J A. M A 84 lo29 (Ma\ _) -a 
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carotid (fig 2) Iir such cases the communicating tract must be r e r\ 
smal to favor closure by clotting But even so it is difficult to under 
stand how cure is effected unless the slowm g of the blood stream through 
the fistula incident to the ligation of the internal carotid arterj is more 
marked than usual This might be caused by the additional obstruction 
to the flow of blood offered by the trabeculations in the carernous sinus 
which permits clotting m the fistulous tract before the secondary rise m 
b ood pressure m the carotid after the complete reestablishment of the 
collateral circulation 



Fig 3 (case 16) — Arteriovenous aneurysm of the left common femoral vessel 
of six years’ duration The prominence of the tortuous superficial \ews, the 
increased dimensions of the limb, and the presence of the trophic ulcer of the leg 
may be noted 


One of the most important principles m surgery of the vascular 
system was not recognized until at the time of the World War, when 
Sir George Makm pointed out that in case of injury to an important 
artery the simultaneous ligation of both arterj and rein does not gne 
rise to increased risk of gangrene but diminishes it B\ obstructing 
the companion iem also the balance of the collateral circulation is more 
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5 The deep reflexes usually change corresponding]) and help to 
localize the lesion The possibility of pathologic reflexes from spinal 
syphilis and other conditions must be remembered 

6 The vital signs (temperature, pulse and respirations) and blood 
pressure are indicators of the condition of the medullar) centers These 
signs should be recorded frequently in the serious cases Greenleaf 11 
has pointed out the localizing value of unilateral elevation of tempera- 
ture in the axilla opposite the lesion At times this might be invaluable 



Fig 1 — Roentgenogram showing multiple fractures with wide separation and 
some depression m a policeman, aged 31, who was thrown to the pa\ement In a 
runaway horse The recoven was uneventful with no complications and no 
sequelae reported 

Rocntgcn-Rav Examination — Roentgenograms give definite informa- 
tion about the skull and should be taken in all cases of real mjurt of 
the head It gives a clue as to whether hemorrhage or infection is apt 
to occui Table 4 show s that m our series roentgenograms w crc taken 
m SO 3 per cent of the cases and 35 9 per cent ot these were positive 
In 10 7 per cent of the clinical!) positive cases the roentgenograms were 
reported negative and in 2 S per cent positive in the absence of positive 

11 Greenleaf, Paul Cranio Cerebral Injuries Illinois M J 47 4/3 (Tan 3 
1925 
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Examination — The patient neighed 69 Kg (131 pounds) There was a 
marked sj stohc pulsation in the i essels of the neck with slight sj stolic thrill and 
murmur mer the carotids Cardiac dulness extended 12 cm to the left and 2 cm 
to the right of the median line, with a precordial heave from the second nb down 
and a systolic murmur over the whole precordium The point of maximal impulse 
was heaving and pow erful The superficial veins of the left side of the abdomen 



Fig 5 A 

Fig 5 (case 16) — A shows the heart before operation, B, thirtj-one dars 
after operation 

and the left mgn.nal 

^ h :td m r£t - 
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per cent of the total number of cases m our series (table 5) The 
fluid was bloody in 39 9 per cent of the cases in which puncture was 
performed and clear m 60 1 per cent In table 5 the cases are grouped 
clinically according to the three degrees of severiti and also according to 
the pressures As would be expected, 83 3 per cent of the cases m 
which death occurred showed bloody fluid Stewart 7 reported punctures 
in 26 per cent of his cases with bloody fluid m 90 per cent Jackson n 
classified his injuries according to spinal fluid pressure as follows 
14 per cent with pressures over 30 mm of mercury, 34 per cent from 



Fig 3 — Roentgenogram showing the depressed fracture of the right piriud 
area m a boy, 3 >ears of age, who fell 27 feet A complete reco\er\ without 
sequelae is reported 

20 to 30 nun , and 44 per cent, from 10 to 20 nun Jn our scries 47 3 
per cent had pressures under 10 mm , 39 8 per cent lrom 1 1 to 20 mm 
10 8 per cent from 21 to 30 mm and 2 pci cent abmc 30 mm 

TREAT MFNT 

Some of the earliest operations on the brain were doubtless pci- 
formed to relieve the pressure from hemorrhage Trephuntion tor this 
purpose was practiced during the earh centuries Lntil rcccnth, sur- 
gical treatment in most of the serious cases was ad\ocatcd and prictitcd 
but now r there is a definite tendencj, toward consemtism '\ licrt seems 
to be a general agreement as to nonsurgical treatment m the mild uncom- 
plicated and moribund cases but there is still some difference of opinion 
regarding cases of cerebral compression Statistics arc quoted In 
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uL7U h : rr 70 “■ * - «— 

108 cc (normal 85), the total volume was little slh^ ° f , b °t " e ' ght uas 
sure of the left leg with the tilli n' ’ Z SubsequentI > - *e blood pres- 

r d !t « “ ic ri:r e -; 

with the fistula open and 60 with the fistula closed The temperature of the 

of1he'left 3 th?ghTaTT8 th T ^ ^ *** ° Xygen C ° ntent of the ' enous Mood 

e Jeft thl f was 18 volumes per cent, equal to the arterial blood, its oMgen 
capacity was 23 2 per cent by volume The blood volume for each kilogram of 
body weight was 108 cc , the total volume was 7,462 cc 

The diagnosis was arteriovenous aneurysm of the left groin 

Operation and Course- On March 1, 1926, I excised a segment of the femoral 
artery and vein, including the fistula, and placed quadruple ligatures on the left 
femoral artery immediately below Poupart’s ligament The first incision was 
made just above and parallel to Poupart’s ligament The external iliac arten 


A541560 



on the blood pressure 


was exposed extraperitoneally and tape was placed around it for control The 
artery was 3 or 4 cm in diameter, being four or five times larger than normal, 
and the vein was hugely dilated, probably two or three times larger than the 
artery, marked thrills were felt A vertical incision was then made over the 
thigh, perpendicular to the first, running over the anterior surface of the thigh, 
about 12 or 35 cm below the level of Poupart’s ligament The femoral \esscls 
were exposed The superficial veins were markedly dilated and bled profuseh 
when opened The femoral artery below the anastomosis was small, about one- 
fourth the size of the external iliac A direct communication between the arten 
and the vein could not be made out because of the excessne amount of scar tissue 
I finally tore into the artery and ligated it, and then removed a segment of the 
artery and vein, including the origin of the profunda femoris The segments o 
the arten and the vein were probably 7 or 8 cm m length Both ends of the 
artery and rein were tied with heavy fish-hne silk The operation was extremch 
difficult on account of the situation In order to secure exposure it was necessan 
to cut Poupart’s ligament This was later resutured Lrmph nodes in the 
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2 Immediate Survey of the Case An immediate survey is made 
by some one of sufficient experience to size up the case quickly and 
accurately and to order the appropriate treatment Patients in a state 
of shock are not unduly exposed and complete examinations and the 
taking of roentgenograms are delayed until there is sufficient reco\er\ 
When there is bleeding from the ears, speculum examinations are post- 
poned and are performed only under aseptic conditions 

3 Immediate Surgical Treatment Surgical treatment is usually 
necessary only m cases of superficial hemorrhage or lacerations of the 
scalp If the patient is m a severe state of shock, all extensile proce- 
dures are delayed, heat applied and dextrose administered intrai enoush 
or subcutaneously The strictest asepsis is maintained, and after the 
wound has been thoroughly cleaned, it is probed with sterile instruments 
or gloves The closure of a wound can usually be accomplished without 
drainage unless it is very much contaminated Moribund patients should 
be absolutely quiet, heat being applied and stimulants, etc , used 

4 Tetanus Antitoxin Tetanus antitoxin (1,500 units for adults) 
is given in all cases in which a real wound may have been contaminated 
with dirt The possibility of anaphylaxis must be borne in mind 

Roentgen-Ray Examination — If the patient’s condition warrants it, 
the next step is to take roentgenograms of the skull Enough are made 
to give details of the type and location of the damage Sometimes one 
or two are sufficient Basal fractures require a special technic 1 lie 
roentgenograms are read at once If the fracture line crosses the middle 
meningeal groove, hemorrhage can be expected, if it is depressed or 
enters an infected sinus, early surgical mtenention mav be necessary 

Medical Treatment ( Conservative ) — All patients should be hospital- 
ized for a varying length of tune, depending on the sc\erit\ of the 
injury Our outline of procedure is 

1 If the patient is in a state of shock, the head is kept low heat is 
applied to the body and a 5 per cent solution of dextrose is injected b\ 
rectum (1,000 cc ) or intravenously (500 cc ) if urgent ice is applied 
to the head, and caffeine is given wdien necessary 

2 After recovery from the shock, the head is raised and kept up 
to combat edema The pulse rate, respirations and blood pressure in 
serious cases are taken every fifteen minutes for four hours, then the 
interval is increased to every four hours as the conditions warrant I he 
nurses are instructed to take the blood pressures, their results are 
checked at intenals by the interne 

3 A neurologic examination is made when the patient is admitted 
to the hospital , in serious cases, the results are checked at trcqutnt intcr- 
eals in order to note carle signs of a rapidh progrewu It sum 1 lie 
nurses are instructed regarding the danger signals and should know the 
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to the silk suture The patient’s general condition was good and the pulse was 
normal There w r as practically no swelling in the leg The result was cvccllcnt 
After operation the patient weighed S3 Kg (117 pounds), and the hematocrit 
showed 34 per cent erythrocytes and 66 per cent plasma The whole blood \olumc 
was 85 cc for each kilogram of body weight (normal 85) , the total \olume was 
4,515 cc The plasma volume was 56 cc for each kilogram of bod\ weight, the 
total volume w r as 2,980 cc (figs 3 to 7 and table 1) 
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. nni, aced 39, came to the clinic on 
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however, they soon reappeared The 
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fluid 1 his was possibly so in some of our earlier cases, in which a large 
number of punctures became necessary in order to control the increasing 
pressure The Q ueckenstedt maneuvers may be dangerous in cases of 
injury of the head, and are not usually indicated 

6 Another valuable means of nonsurgical reduction of intracranial 
pressure is the use of hypertonic solutions In our experience, dextrose 
and saline have proved the most satisfactory, and dextrose has the advan- 
tage in that it is less likely to be injurious, furnishes nourishment as well 
and is more prolonged in its effect We use dextrose alone or combined 
with 15 per cent saline, 25 per cent ( from 100 to 200 cc ) or 50 per cent 
(from 50 to 100 cc ) is slowly injected intravenously, insulin being added 
if necessary If the case is less urgent, magnesium sulphate is gncn, 
2 ounces (59 2 cc ) by mouth or 3 ounces (S7 cc ) by rectum Hvper- 

Tapu- 6 — Method of Treatment with Results 


Operation 


X 

Sunlved Died 

Fnrly oporntlon 3 13 

Lntc operation 5 1 

Total 3 14 

Operations, total £2 

Perecntnee of patients operated 

on 4 3 

Mortnlltj rate of patients oper 

nted on nn 1 

Oporntlve mortnlltj rate of total 

cases In series 3 2 


Total number deaths whole scries 
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Medical Not Treated 

Treatment , » 

* , Sun ived D'ed 


Stinhcd 

Died 

(Trnn«fcrred) ( U Once) 

3G3 


0 23 


Total, no operation 
(tncdicnl) 

vn 

Totnl noopcrntlon 
(tran«f< rred) (died) 

2H 

Percent ncc medical 
treatment to total 

8$fi 

Percent npc no 
treitmcnl to totnl 

C>i 

Mortnlltj rntc 
(incdic il) 

(* 0 

MortnllO rnti 
(not trrnlrd) 

- o 

Totnl mortnlltj rnteofwhoh «rl»- 

11 7 


tonics do not seem to have am appreciable effect on htmurihngc or 
laceration, but they clear up the edema temporanh The treatment mat 
have to be repeated from etert six to eight hours Care must be exer- 
cised that dehydration does not result from oterdomg the procedure 
The intake and output of fluids are carcfulh charted and the b il met 
regulated according to the conditions 

Swqical Intervention — \s alrcadt stated there is '-till 1 diftereiiu 
of opinion regarding the indications for surgical intcrt cntion 'senes oi 
cases have been reported m which operations were periormcd on 70 per 
cent of the patients m series recenth reported operations wire per- 
formed on from 30 to 10 per cent In our series cnniotmm w t- 
emploe eel m onh 4 3 per cent of the total number of ernes < t tbh Ol 
Subtemporal decomjiression was periormcd lor middle meningeal 
hemorrhage and craniotonn elsewhere for dcfiniteh dcprt—cd iracturt 
debridement for compound lractures or penetrating wound- with con- 
tamination drainage of abscess of the bnm or t compound lruiurt ma> 
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an equally strict regimen If headaches, vertigo or other unfavorable 
symptoms develop when the patient returns to work, a lumbar puncture 
may be indicated, and if the pressure is high, another period of rest is 
needed with a sufficient spinal drainage to return the pressure to normal 
Administration of mild sedatives, such as phenobarbital mav be necessan 
for nervousness or insomnia One of the dangers m the eases is the 
development of neurotic fixations, particularly in certain t}pes of com- 
pensation cases Skilful handling is necessar) to prevent this com- 
plication 

results 

In reviewing a large series of old cases, it is impossible to arrive at 
a reliable classification of results Some patients left the hospital early 
against advice, many did not return for a follow-up and some doubtless 

Table 7 — Results 


Cured 





Recovered, But With Sequelae 
on Discharge 

A 


Not .Treated 


Bled 


> G 

CL> C 

55 § 

^ > 

tic 
a > J? cn 

a a ■*-* 


^2 


o 

x. 



w r 



o 

o 


39 244 27 2 1 11 21 3 6 4 1 C 0 2 1 - 10 3 2 10 i. (I 


Totals 2S3 

.. y- ■ 

78 

1» 


a. 

Porcuitnge of total series 

04 2 

17 7 

3 4 


14 7 


left the hospital free from symptoms and developed unfavorable sequelae 
afterward, but did not return for observation Table 7 shows our 
classification based on the patient’s condition when he was discharged' 
from the hospital In 64 2 per cent of the cases, the patients were 
apparently cured and did not return with unfavorable svmptoms, 17 7 
per cent of the patients left with some unfavorable symptoms, 3 4 per 
cent were transferred or left against advice and 14 7 per cent died \\ c 
have tried to supplement this data bv our follow-up notes and bv a ques- 
tionnaire sent out to the 229 who disappeared from observation Of this 
latter group, 33 2 per cent replied , the letters sent to 21 9 per cent were 
returned undelivered and 44 9 per cent did not replv Letters arc still 
coming in from time to time Of the seventv-six who answered the 
inquire 71 1 per cent had suffered or are still troubled with one or more 
unpleasant sequelae These follow m the order of their frequenev 
vertigo headaches fatigue-abihtv nervousness irritabilitv impairment 
of memorv mental changes paralvses and convulsions 
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hg^inent t° about 9 cm from the popliteal For 10 or 12 cm aboie the knee 
mmed ately below the apex of Scarpa’s triangle, the arten uas more distended 
than dsewbere and there seemed to be a constriction just aboie this The arten 
was tightly adherent to the vein at the point of constriction, and it is possible that 
t lere was a communication between the artery and the tern at this point, although 
it could not be definitely made out The artery was separated from the rem high 
m Scarpa s triangle and a tape placed around it to control bleeding The artery 
was injured at this time and there was some bleeding which was easily controlled 
by digital pressure Below this point the artery was separated from the -\ein 
above and below the constriction, near the site of the bullet wound, and a silk 
ligature was passed around the point of possible communication uith the \em 



Fig 10 (case 15) —A large (from 15 to 20 cm m diameter) retroperitoneal 
cystic tumor lying slightly to the left of the median line and above the bladder, 
lined by endothelium and containing old, partly dotted blood uas first disco\ ered 
during the convalescent period after the excision of the fistula The origin or 
the exact nature of the cyst could not be determined, but any connection with the 
iliac arteries was defimtely r excluded 


This of course, produced further contnction of the arten A definite purring 
thrill could not be felt in the vem before this ligation, but aftervard there uas 
less impulse On removal of the tape, there uas considerable bleeding from be 
artery, which could not be controlled other than by ligating the femoral artery 
just below Poupart’s ligament and above the deep profunda artery Af c 
ligation there was a definite pulsation in the distal artery (dilatation of abo 
3 cm m diameter) which shoved that the collateral circulation uas veil 

established 
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For comparison, w c ha\ e tabulated some of the data from other *<_rie- 
which were suitable for comparison (tabic 9) The complications m our 
cases while in the hospital are shown in table 10 Xo doubt some cases 
of meningitis were prevented by prophylactic mean* *uch as enrh 
drainage of frontal sinuses, debridement in compound tractures ami 
aseptic treatment of the ears and nose and other part* Harvev 
reported remarkably good results with his serious cases by rigid 
adherence to aseptic principles 

Our cases of meningitis were all fatal in spite of even. effort f jntv 
the future will show whether or not we can develop a method of treat- 
ment to cure some of these patients More radical earh irrigation v ith 
specific serums and antiseptics seems to offer some hope 

The results of injuries of the head in children are somevhat more 
favorable They seem to show fewer sequelae and have a greater p*r- 

Tawf 10 — Complications 


G< n'T'i! 

Pn'iimonh 







Ab'w' 1 

f rnljol l|r rn 


Mcnln 

HrmI 

Cranial 

Heinor 

of tl*- 

Cardiac lb— n a 


gitls 

plegfa 

Xerves 

rhnpe 

Drain 

Falh re 4<Tifi-i 

Recovered In hospital 


9 

Third 1 
Fifth 1 
c <*v<nth 1 







Flphth 1 
Math 1 







— 7 


I 

1 1 

Discharged with disability 


1 

Fifth 1 
SItth 1 
FpY'ntll 4 
Flphth S 







-11 




Died 

4 

r. 

Flphth 1 

O 



TotnD 

4 

15 

fW> 

O 

1 

4 I 









centage of recovery 

They 

are, 

how ever. 

more 

apt to 

develop later 


sequelae such as epilepsy spasticities developmental retardation* and 
other conditions In 1927, Moorhead^ reported 109 co*c* v ith a 


mortality rate of 26 per cent or 17 per cent n a**ocnted injurie* "fa 
excluded 

TPOGNOSIS 

Prognosis should be guarded until at 3ca*t *i\ month'- or am r 1. c < 
passed This is particularly true m children and in o-'* in rT mg 
insurance and compensation In our experience even Mmpk mnn -» 
may be *criously impaired later In organic or functional d< mrg< - 
The return of the function of imohement* of the cranial i.tn . i- -o 
times slow and di*tre--mg 

27 IJanev Samuel C Compound Crannl-O—cV 1 ' - I 

S I 23 911 (Dec (A 1921 

2S Moorhead J J and Wtllf WaU- - Dina - ’ ■= " ’ ' ’ > 

74 72 (Die 1 1021 
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pulsation was noted in the distal end of , 

the operation, showing that the collateral the com P letl0n of 

segment of the artery and Yen , / c, 5 cu,atl0n was well established A 
5 Z m ta'Csll'T* »«enov.„„„ s fistula about 4 „ 
packed With gauze soaked n,e r curochrome"4"“, If V f r " ally clo “ d a " d 
give a transfusion of 500 cc of blood while the 1 t t” * I( "’ as Ilecessar > >» 
The patient's condition was 



Fig 12 (case 6) —Dissection exposing the enormously dilated internal jugular 
vein, the common carotid artery, and isolation of the communicating branch 


was given in the afternoon of the day of the operation The pathologic report 
was arteriovenous aneurjsm, with arteriovenous fistula about 5 mm m diameter 
On No\ ember 8, there was an indefinite mass over the left Poupart ligament, 
which felt expansile On November 11, the mass was more definite and expansile 
On November 13, the wound was resutured The varicose ulcers of the leg healed 
with remarkable rapiditv following the operation The wound was dressed with 
a solution of chlorinated soda (Dakin’s solution, 1 15) A solution of 
full strength was applied daily with a swab to the base of the ulcers On 



ARTERIOVENOUS \XEURYSM - 


JOHN DFj PEMBERTON, MD 

ROCHFSTFR MINN 

In this discussion the term “arteriov enous aneurwu is used to 
denote “any abnormal communication established between the arterial 
and venous channels” and includes, therefore, all direct and indirect 
communications variously spoken of as arteriovenous varix, varicose 
aneurysm, aneurysm by anastomosis, pulsating \ enous aneurism and 
cirsoid aneurysm These communications usual!) result from trauma to 
the vessels, such as piercing, incisive, lacerating, crushing or contusive 
wounds (cirsoid aneurysm of scalp is a notable example) and are known 
as acquired arteriovenous aneurvsms, not infrequent!) ihc\ are produud 
by developmental anomalies, and are then termed congenital The svmp 
toms and systemic effects of the two types are essentially similar, the 
chief differences will be noted later 

In the Mayo Clinic from January, 1915, to April, 1926, o|xratinn 
was performed in forty-one cases of arterial and arteriovenous anturvsm 
Twenty -five of these were arteriovenous , sixteen were acquired and nine 
were congenital 

In 1757, John Hunter first recognized and described the symptoms 
of arteriovenous fistula, and in 1920, Callander, 1 in an interfiling r< port 
of a comprehensive study of the literature, recorded A 47 cases, of v Inch 
only three w r ere congenital While knowledge of the svmploms h is been 
sufficient to enable one to diagnose the condition readih md whilf 
operative technic has been developed so that accessible fistulas can fit 
operated on successfully, surprisingly little was known fit the pithologu 
physiology until fnc or six years ago Not mfreqtienth the dilatation ot 
the artery proximal to the fistula and evidences of tardiat mjtirv vwre 
observed, but the causal relationship between tbc^e obHivitiom md 
the fistula was not appreciated Tor present knowledge tndit is m m 
es]x;ciallv to the studies of Matas 2 Makms,' 1 Halstead Rud ‘ Holm m 
Hoover and Reams/ and Lewis and Drurv 

* Erom tlic Division of Surfers M no Clinic 

* Read before the Pacific Northwest Mtdic.il Wr.ciatton I! >v< Id '< > 1 'i . 

1927 

1 Callander, C L Stnd\ of \rtcruntnous 1 vtnh v lib n n •<* 417 
Cases, Johns Hopkins II o«p Rep 19 2fi0 1920 

2 Malas, Rudolph Testing the Efiicnncv of the Gdliuml C -c ' • 
Prcliniinnrv to the Occlusion oi the Great Surgic d \rwt 1 \ i C3 -n 
(Oct 24) 1914, On the Svstcimc or C irdima^cuhr En< c «• o* > - 
Eistuh Tr South Surg Gmkc Wn 3C 92' I r 2I 

4 Makins G IT Gunshot Inarm to tic I’b> d \ < G- ' *- r 

\\ illnni \\ ood am! Compam 


IJ nnlnnlc* mill i < </ , i Ji’! • > > / 
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? M k 3 Pe J PUt ar0Und rt m ° rder t0 controI bleeding m case the mass 
Should be connected with the vessel The mass was cystic, but not expan.de it 

was opened and old disintegrated blood clots were removed Fresh bleeding did 
not occur The cavity was thoroughly inspected, and there ivas not any evidence 
of an artery opening into it Bleeding d.d not occur after pressure was released 
on the external iliac A segment of the sac was removed, and the pathologist 
reported that it was lined with endothelium with some muscle in its wall After 
this, the interior of the sac was reexamined with the idea of finding some com- 
munication with an artery, but this could not be demonstrated The cavity nas 
packed with a long double strip of iodoform gauze. It was first thought best to 
leave a tape around the external iliac in order to control bleeding if there should 
be secondary bleeding, but as the tape did not slip well, indicating difficulty m 
removing it later, it was decided to remove the tape. One Penrose dram was 
left outside of this It would have been impossible to obliterate the sac by suture 
The pathologic report was old hemorrhage and fibrin in the wall of an artery 



Fig 14 (case 6) —Nine da>s after operation Patient lived for seven years in 
good health without any evidence of recurrence of aneurysm, when he died fol- 
lowing an operation elsewhere for cancer of the stomach 

For about six days after the operation, the patient’s temperature was 102 F 
and the pulse rate, 110, there was much cough and sputum The gauze was short- 
ened on the twelfth day after operation and taken out on the seventeenth day A 
Penrose drain was inserted into the drainage sinus and kept in for several da\s 
On the forty-first day, the patient was dismissed from the hospital with the wound 
healed , he was able to walk well with the use of a cane On March 2, the systolic 
blood pressure was 102, the diastolic, 64, and on March 8, the systolic was 98, and 
the diastolic, 66 The result was excellent (figs 8, 9 and 10) 

This case illustrates several points of special interest The ligature 
around the fistulous tract failed to close the artenoxenous communication 
permanently In this instance, the tract xvas not definitely isolated and 
extravascular fibrous tissue was no doubt included m the tie, this prob- 
ably accounted for the subsequent loosening of the ligature and t ic 
reestablishment of the fistula At the time of the operation, Feb 8, 19-6 
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SjStc.mc Sy.nptoh s — Systemic changes arc no*- rresent - ah cm - 
of arteriovenous aneurysm their presence or aosencc as e'eatv p-n c' 
by Holman, is dependent on tv o factors the s,ze of the fismlr an tre 
unobstructed return fiov to the heart The lamrer the oner mg a- > me 
longer it exists, the more likely the development ot carn.o asa hr 
changes Holmans explanation of the hydraulics of tie fr> • nf n‘r,~d 
in cases of arteriovenous fistula based on intense e chn ca> an c 'in- 
mental studies, is convincing With the production of an arterm e-o^ 
fistula there are tv o systems of circulating b ; ooa the ronrt! 
heart to artery to capillary bed to veins and the abnormal from luart 
to artery to fistula to \em As the fistula offers cons ne'ahu ie^ 
resistance to the circulation of the blood than the cap liar tied a h-je 
volume of blood vill be directed through this fistula the amour: a— x**g 
vnth the size of the fistula Only a relatively small -volume of u 
vnll escape through a small fistula, and there vnll not l>e an grr . 
change in the size of the vessels If the opening is large ho. 1 e c a 
greater \olume of blood will flov tov ard and through it The proMnrd 
artery and \em dilate to provide for this increasea -volume of ciremato- 
fluid As Holman has pointed out, “this dilatation is prnzrc-s ve 
vnll continue until the resistance offered by the fistula plus the re-.-uancc 
to any further dilatation of the -vessels leading to it equals tre reman cc 
v hich exists m the capillary bed elsev here The promr! ->rttr 
becomes enormously dilated ana m place- in v Inch the *>-tca >- *' 
firmly supported in a bed of muscles or lascia tne arery -d-o i- n - 
ened as ev idenced by its great tortuosity I had an opportu- * toe n r ~c 
the external iliac arteries in tv* o cases of iemo's> arteno e~ / r •> e m -* 1 
and in both this bending and tv istmg vus =o marken '* m 'em 2 » 
per cent increase in length could be cstimalea Tre n '"z <r it - 
large -volume of blood through the fistula increases : r e e - 
which causes the heart to fill more qu.ckl, v itn a c^-c e* , -c-e'-c 
m the force and the rate of action and ultimate hvpcrtr- \ "* » < 
tion of the heart This diversion of a large »nl nu m .* I - 
normal system is folio v ed by an immeaiate All nf ere " r r ’’ 

In order to maintain the blnod prcmu-e at 1 1c cl o ” v - ’ ^ f " - 

there must be an increase m the tntal v nit me r f cmc "r; ' < 
tion to the increased rate and fnrcc nf the r-„ i - I- 
Drury believed that the enlargement of t 1 e h am '--''c 

artcnal leak m due to dilatatmn r<-* m - , a'< ' - ' 

of diminished flov oi bland tLr< gn t ’c c< -c 1 

the marked Inv cring nf the aortic pm-- '< - ' - e f 

anv increase in the \enou- prcs ;i -e r tt t r c' ,; e- i . r 
work of the heart v a- ~rt rca'-r "• 2 -e • ' 

niter the e-mhli-hn err <<i ->n ~ 



foreign bodies in the stomach 
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five hundred foreign 


more than two thousand 
bodies were found * 
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To find foreign bodies m the stomach is by no means raie, in fact, 
the medical literature is so replete with reported cases that one hesitates 
to add another unless it is of unusual interest 

Many of the patients are children who pick up objects and swallow 
them accidentally or intentionally In the normal adult the presence of 
foreign bodies in the stomach is usually the result of the accidental 
swallowing of articles held m the mouth, although at times one sees 
people, otherwise normal, who have the habit of swallowing hair and 
other objects This habit may be accentuated in some insane patients, 
and it is from this group that the strangest and largest number of 
objects have been recovered at operation, or more often at autopsy 


report or a case 

The following case, we feel, qualifies for a place in literature 

Mrs H, aged 42, had been a patient in the Ontario Hospital for a jear and 
a half on account of manic-depressive insanity Suicidal tendencies were present, 
and sometimes she would pick up and swallow various foreign bodies In Maj, 
1926, a roentgen-ray examination (S G C ) revealed several of these (bent 
safety pins, wire and buttons) at different levels of her gastro-mtestmal tract 
They were not causing symptoms, and appeared to be passing through the 
intestine without difficulty, for a roentgenogram taken a month later showed 
an entirely different collection of articles She improved somewhat mcntalh, 
became less melancholic and was not observed to be swallowing things , therefore 
it was thought that occupational therapy might be of further benefit, and she was 
allowed to go to the sewing room Her general health improved, but at times 
she was seen to swallow objects On May 20, 1927, she complained of slight 
abdominal pain, and a movable mass, about 4 inches (10 cm ) in diameter was 
palpable below and to the left of the umbilicus On roentgen-ra\ examination, 

♦From the Department of Surgerv, Unnersih of Western Ontario, London, 
Ontario 
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the femoral \essels this dilatation extended up as lar as the common il,ac 
vessels The proximal arten was dilated in nine oi the sixteen cases ot 
acquired aneurysm, it was normal in two, and the condition was not 
recorded m five Dilatation was noted m three of the nine cases ot con- 
genital aneurysm The frequent finding ot calcareous plaques and the 
ease with which the vessels are ruptured indicate that the walls of the 
arteries are often degenerated as well as dilated In case 8 a right 
popliteal arteriovenous aneunsm of fourteen }ears duration and rupture 
of the right superficial femoral arten followed the application ot a 
tourniquet In case 15, a left femoral arterio\enous fistula of twent\-si\ 
} ears’ duration, a large mass (from 15 to 20 cm in diameter) de\ eloped 
m the left pelvis, and exploration revealed a retroperitoneal cj stic 
nonpulsating and containing old partial!} clotted blood The examina- 
tion of the wall of the mass showed the structure of an arterial wall hut 
a direct communication with the iliac arten could not he demonstrated 
The degenerative process obviouslv results from the tremendous dilata- 
tion of the artery, which in turn prevents adequate nutrition of its w ills 
by partially obstructing the vasa vasorum The -veins m the \ lcinit \ oi 
the lesion are markedly dilated, also, and in cases of congenital lesions the 
walls of the -veins are thickened, or arleriohzed , m mam instances it is 
difficult to differentiate the arten from the -vein 

DIAGNOSIS 

The diagnosis of arteriovenous aneunsm should not ofiir am diffi- 
culties The characteristic bruit and thrill, continuous throughout the 
cardiac ejele with s}Stohc intensifications, and the tr msmissmn proxi- 
mally and distalh along the line of the companion vein and its trihut tru- 
alone should make the diagnosis almost certain \n ibsohitc dngno-us 
can be made if an anahsis of the blood taken from one ot tilt unis m tin 
immediate ncimt) of the lesion is found to be rich m omgtn 

PROGNOSIS 

Mthough instances are reported in the literature <»t tin -pent u v «<i- 
healing of rcccnth acquired (within two or three months ) in< run <. m"- 
ancunsms, it is extreme!} unhkeh tint am arteriovenous fistul i m dm 
or four months’ duration will heal without surgical intervention It i- 
much more likch that the lesion will rem tin chronic and tint tl t i 
toms will progress stendilv with enlargement of the fistulon- trx' 1 1 * 
ultimate prognosis of am untreated arteriovenous lVnli v ill du- <» < 
the size of the fistulous opening the nio-t influential t 'em- m tl ] *■ 
duct ion of cardiovascular muirv Reid reported that - {, - 
followed two ca«es of arteriovenous aneurv-m <<’- , e >' 1'*"" 1 < ' 

femoral) in which death occurred lrom canine dm w e ,1 " e ^ 




■The foreign bodies pi 
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attemptT I afTuTc,de Xhe iH s e ^e'th" ‘'’t ° f unsu «^f»l 

instances, to bend the pms and ^ “S £ ™" 

mb, but this was probably to faahtate swallowing rath r «T„ o T" 
herself It is remarkable that there should have been so httle eudenTe ol 
injury to the gastro-mtestmal tract, for there were many stra.^ “c d 



Fig 4 — Illustrating corrosion of pins and safety pms 


and angular articles which could easily have damaged the mucous mem- 
brane This patient is still swallowing objects Unless she was placed 
in solitary confinement under close constant individual obsenation it 
would be impossible to prevent this entirely, and it would not be prac- 
tical in this case By reasonable care, however, it is hoped that the 
number of articles ingested may be small, so that they may hare a chance 
to pass through the gastro-intestinal tract mdmdually 
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efficient!} maintained In case the arten alone is ligated, the blood sup- 
plied by the arterial collaterals finds a too read} exit through the unob- 
structed \ ein By ligating the vein also, the blood pressure in the distal 
parts is actually increased This has been substantiated b} ample expen- 
mental and clinical obsenations Recent!}, Holman and Beam hare 
show n by experiments on the dog that the blood pressure in an extremit} 
in w Inch the mam arter} has been ligated will be materialh derated if 
the satellite rein is obstructed at a corresponding site, and, if the obstruc- 
tion is made at a point proximal to the ligature on the arterr so as to 
include the important r enous tributaries, the pressure rr ill be raised to an 
eren higher lerel 



Fig 4 (case 16) — Arterior enous aneurrsm The arrow indicates the position 
of the fistula The enormous dilatation of the proximal arterj and r eIn ruth 
diminution of the size of the distal arterj were noted at operation 

REPORT OF CASES OF ACQUIRED ■TRTERIOt ENOLS \XELR\SM 

Case 1 (case 16, table 2) — History — A man, aged 19, was admitted to the 
Majo Clinic, Feb 22, 1926, complaining of a swelling m the left leg, so serere 
that his local phjsician had adused him to wear an elastic stocking About six 
jears preuouslr, he had been accidentalh wounded rvith a 22-caliber rifle The 
bullet entered the anterior medial surface of the left thigh, about 13 cm below 
the inguinal ligament The bullet was not remo\ed There was considerable 
hemorrhage at the time of the accident and the patient fainted He said that he 
felt a thrill in the upper part of the thigh before leaung the hospital, the thrill 
increased progressn elj In a few months he noticed that the left thigh and leg 
w r ere larger than the right , also that the eins in the left leg had become distended 
Three rears later he injured the anterior surface of the left leg and an ulcer 
appeared that did not heal 
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In 1927, Blackburne 0 reported the removal of a “mass of safety 
pins” weighing 295 Gm Roentgenograms were shown, but an actual 
count was not given 

The article of greatest weight removed by gastrotomy seems to be 
that reported by Swain, 9 10 in 1895, namely, a hairball weighing 5 pounds 
and 3 ounces As far as we know, our patient enjoys the doubtful honor 
of having had the largest number of objects ever reported removed from 
any stomach either surgically or at autopsy 

9 Blackburne, George Mass of Safety Pms in the Stomach, JAMA 
89 1059 (Sept 24) 1927 

10 Swain, W P Case of Gastrotomy Removal of a Mass of Hair 
Weighing 5 lbs 3 o 7 from the Stomach— Recovery, Lancet 1 1581, 1895 



PEMBERTON— ARTERIOVENOUS ANEURYSM 


481 


marked m the thigh All veins of the left leg were distended The blood pressure 
with the fistula open was 142 systolic and 40 diastolic, and with the fistula closed, 
164 systolic and SO diastolic There were partly healed ulcers on the anteromesial 
surface of the left leg Two roentgenograms were taken, one of the chest which 
showed the heart to be enlarged 2, the other of the left hip which showed a large 
fragment of lead over the head of the femur with small particles o\er the neck 



Fig SB 


and inner aspect above the trochanter The electrocardiographic report showed 
a pulse rate of 86, sinus rhythm, aberrant ventricular complex in isolated 
derivation I, and slurred right ventricular preponderance The s\stohc blood 
pressure was ISO, and the diastolic was 60 The hematocrit showed that the 
plasma was 65 per cent and the erythrocytes, 35 per cent The oxigen capaciti 
was 23 2 per cent, and the oxygen content, 18.2 per cent, making an ox\gen satura- 
tion of 78 per cent The carbon dioxide combining power was 66 per cent by 
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ng , * Sh .° uld only be used t0 indicate the condition in which “a lung 
or a lobe of it is completely deprived of its air contents ” The expres- 
sion partial^ collapse” is misleading and should be replaced by “partial 
deflation Partial deflation of pulmonary bases,” as it is used for 
bedridden patients, signifies the loss of efficient inspiratory force It 
las little or nothing m common with true collapse, eithei clinically or 
anatomically, but it is doubtless predisposing to “patchy collapse” of 
the lung 


Massive collapse” differs from “patchy collapse,” according to 
Pasteur, both in its mode of origin and its clinical features It is 
probably always determined by a grave failure of inspiratory power, 
and may be distinguished from patchy collapse in cases in which there 
is paralysis of respiratory muscles (diaphragm, intercostal and other 
muscles) by its sudden supervention without any premonitory signs 
of respiratory paralysis The former variety apparently is always 
unilateral and includes all cases of postoperative collapse 

In order to avoid the confusion arising from the use of the word 
“massive collapse,” Scott proposes the term active collapse or active 
atelectasis m order to distinguish it from passive collapse or passive 
atelectasis, which is due to the compression of the lung by pneumothorax, 
the effusion of fluid in the pleura, or even to a tumor 

Jackson and Lee prefer the term "atelectasis” to "collapse” because 
the latter suggests the simultaneous collapse of alveolar tissue and 
bronchi as it occurs m all cases of increased and positive intrapleural 
pressure, whereas in the so-called acute postoperative massive collapse 
of the lung, collapse of the bronchi does not take place So far as 
“partial collapse” or “partial deflation” is concerned, Jackson and Lee 
consider it a common condition in the lung after death, being a lesser 
degree of postoperative collapse, and for that reason they do not con- 
sider it worth while to create a special terminology, thus unnecessarily 
increasing the already existing confusion of terms We suggest that 
the term “atelectasis” always be used instead of “collapse,” because, 
as will be seen, collapse can occur without atelectasis, but atelectasis can 
never occur without collapse Even “atelectasis” is a misnomer, and 
"apneumatosis” should be used m its stead The most appropriate 
name for the condition is "obstructive massive apneumatosis of the 


lung” 

We believe that the definition as well as the etiology'- and mechanism 
of this condition of the lung will be much simplified if the conclusions 
of our experimental work are true We firmly believe that there are 
only two kinds of "collapse” or atelectasis of the lung, one is due to 
obstruction of a bronchus, and the other to compression of the lung, 
the first is active, the second is passive If we substitute for the 
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inguinal region were greatly enlarged and it was necessary to remo\e some of 
these in order to obtain exposure The internal saphenous vein was ligated, and 
the external iliac was doubly ligated just above Poupart’s ligament The deep 
circumflex iliac and the deep epigastric arteries were also ligated Two Penrose 
drains were inserted, one in each wound Convalescence was normal On the 
third day after the operation the pulse was dicrotic The size of the heart was 
diminished 

On March 7, the right thigh measured 42 cm , and the left, 48 cm , the right 
calf measured 29 cm , and the left, 31 cm The systolic blood pressure was 120, 



Fig 7 (case 16) — Thirty-one days after operation for excision of fistula A 
letter from the patient in January, 1927, stated that his general condition was 
excellent 

the diastolic, 80 On March 21, the right thigh measured 42 5 cm the left 
45 cm , the right calf measured 28 cm , and the left, 31 cm On April 3, the 
systolic blood pressure was 115, the diastolic, 80 The heart was reduced in 
size, there were no murmurs and the action was regular On \pril 19, the 
patient was dismissed Both wounds in the operatne field and the ulcers were 
healed Abowe the left Poupart ligament the tissues beneath the shin were 
indurated, and formed an irregular mass probably from 8 to 10 cm in diameter 
This induration could be felt with the finger in the rectum There was no 
soreness at the point of induration and no pulsation , the induration was attributed 
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^ ner > m !S51, admitted that the most frequent cause of collapse 
ronchitis , m this condition, the bronchi are obstructed with mucus 
which acts as a ball-valve going down and blocking the funnel-like 
bronchus during inspiration, upward displacement during expiration 
allows exit of air from the bronchioles, and thus the air is graduallv 
emptied from the obstructed portion of the lung But this explanation, 
although simple, presupposes a perfect functioning of the ball-valve, 
even then the complete disappearance of the air in the affected portion’ 
of the lung cannot be explained Notwithstanding the multiple objec- 
tions to this theory, it met with real success at that time and Rilhet 
and Barthez admitted it 


Barthels, m 1860, m a great number of autopsies first demonstrated 
mucous secretion in the bronchi corresponding to the atelectatic portion 
of the lung, and later attracted attention to atelectasis of the bases, 
often symmetric, following bronchial diphtheria “Diphtheria of the 
bronchi, ’ he said, “is regularly followed by atelectasis of the portions 
of the lung corresponding to the obstructed air passages ” He tried 
to explain the collapse by the obstacle presented to the inspiratory 
entrance of air into the alveoli by swelling of the mucosa and by a 
spastic contraction of the bronchial muscles due to inflammatory irri- 
tation of the bronchial mucosa Air does not enter because of the 
resisting forces opposing its entrance, namely, the strong expiratory 
and cough movements But this theory did not satisfy even Barthels, 
who added m Ins paper “It does not seem quite satisfactory to admit 
that this mechanical expression of the alveolar air alone can produce 
collapse of lung tissue Another factor must intervene here, especially 
the air absorbing capacity of the blood circulating in the capillaries 
encircling the alveoli, to which point Virchow first attracted attention 
The first author to study thoroughly the mechanism of massive 
“collapse” seems to be Jurgensen In studying the symmetric collapse 
of the lowest and posterior segments of the lung, he arrived at the 
conclusion that it was due to incomplete respiration m those regions 


m which even normally the respiration is not active, therefore, m the 
corresponding bronchi there is an easy accumulation of mucus, which 
finally obstructs them This obstruction is facilitated by the decrease 
of respiratory movements and cough Once the obstuiction is estab- 
lished , the air contained in the alveoli is lapidly absoibcd by the bloo 
cn culating m the capdlaues This absorption is facilitated by the 
pressure exerted on the enclosed air by the elastic walls of the alveoli 
and by the surrounding lung 

Lichtheim, m 1879, published a paper which even now is the most 
remarkable experimental piece of work on the mechanism of collapse 
By a great number of well conducted experiments on rabbits, m vh c 
he obstructed the bronchi with sticks of laminaria, he demonstrate 
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and there was some edema of the leg An ulcer just above the ankle had existed 
since he was 15 , this had gradually increased in si 7 e 

Examination —An aneurjsmal mass in the middle third of the thigh posteriori}, 
and a large ulcer of the left leg were present The systolic blood pressure was 
115, the diastolic, 65 There was a systolic murmur to the left and over the 
prccordium, the heart was enlarged to the left and downward, and the pulmonic 
second sound was accentuated Over the left femoral artery was a to-and-fro 
systolic murmur and a bruit was transmitted upward and downward from the 
aneurysm No anterior or posterior tibia! pulse was felt The results of uri- 
nalysis were negative, except for pus cells, grade 4 The combined phenolsulphon- 



Fig 9 (case 15) — Excision of segments of the superficial artcr> and -vein, 
including the fistula Six years previously the first part of the left femoral 
artery and of the fistulous tract had been ligated with heaey silk with temporare 
improvement Circulation was subsequently reestablished at site of both ligatures 
and was followed by the development of a deep and exceeding!} foul smelling 
trophic sore of the leg Immediately after excision of the fistula marked improee- 
ment in the circulation of the foot and leg with rapid healing of the ulcer was 
noted 

phthalein test was 20 per cent in two hours The blood urea was 16 mg per 
hundred cubic centimeters Roentgenogram of the kidnc>s, ureters and bladder 
was normal Cystoscopic examination reeealed a stricture of the bulbous 
urethra 

Operation and Course —Operation was performed on Dec 1, 1919 There was 
a large fusiform dilatation of the entire femoral artcrv from beneath Poupart's 
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technic was perfected, we were able to produce the condition at mil 

d thus study the details of mechanism, evolution, complications and 
the methods of treatment 


ETIOLOGY AND MECHANISM 

The opinions held for the explanation of the production of collapse 
of the lung can be summarized as follows 

1 Compression of the lung due to paralysis of the corresponding diaphragm 

2 Inhibitory respiratory reflex 

3 Reflex spastic contraction of the bronchial muscle. 

4 Obstruction of the bronchus due to angioneurotic edema of the mucosa 
of the bronchi 

5 Mechanical expulsion of the air through an incompletely obstructing plug 
of mucus acting as a ball-valve 

6 Complete obstruction of a bronchus through a plug of mucus (or a foreign 
body), and absorption of the alveolar air by the blood circulating in the capillaries 

Before entering into the discussion of the mechanism and etiology, 
we shall mention a few important and well known physiologic facts 

1 The mtrapulmonary pressure is equal to one atmosphere with 
slight variation during inspiration and expiration, the air passages 
being free 

2 The mtrathoracic or intrapleural pressure and pressure m the 
mediastinal spaces is always negative and less than an atmosphere by 
an amount equal to the elastic recoil of the lungs In other words, the 
negative intrapleural pressure is equal to the elastic recoil of the lungs 
and corresponds to about 4 5 mm of mercury at the end of expiration 
and 7 5 at the end of inspiration, according to the figures given by 
Heynsius This was proved by Hermann, who showed that the fetal 
and the new-born child’s pleural cavity up to the third or fourth day 
do not show a measurable negative pressure, owing to the fact that 
the elasticity of the lung has not yet come into play It follows that 
although the new-born child has practically no reserve supply of air 
m the lung, and that at each expiration the lungs are entirely emptied, 
a small amount of air, the minimal air, always remains in the alveoli 
But, as Howell remarks, “if for any reason the alveolar ducts or respira- 
tory bronchioles were blocked for any length of time by mucus, for 
example, the air captured m the atria and air spaces might be absorbed 
partly or completely, giving a condition of local consolidation 

3 Each gas of the air (N., O a , C0 2 ) m accordance with the 
mechanical laws of gas pressure in a mixture of gases, exerts a 
pressure corresponding to the proportion of that gas present ms. 
m the air, oxygen being present to the extent of 20 per cent exerts a 
pressure of one fifth of an atmosphere, or ty X 760=152 mm ot 
mercury 
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auses a narrowing of the bronchi and therefore increases the resistance 
o the inflow and outflow of air Drugs known to stimulate the endings 
of bulbar autonomic nerve fibers, such as muscarine, pilocarpine ami 
other preparations, seem to increase the tonus of the bronchial muscles 
as well as does irritation of the nasal mucus membrane Atropine,’ 
epinephrine, extracts of lobelia and nicotine have the contrary effect, 
and abolish the constriction when it exists The last fact is important! 
because in a case of atelectasis, as we shall see later, atropine m high 
dosage was given hypodermically without causing any improvement 

ffhese few physiologic notions will peinnt us more readily to attack 
the problems of etiology and mechanism of apneumatosis of the lung 
The existing theories may be divided into three classes The first 
does not admit complete mechanical obstruction of a bronchus as a 
necessary and indispensable condition foi the production of the condi- 
tion Under this heading would come a more or less effective narrow- 
ing of the lumen of the bronchioh through spastic contraction of the 
muscular ring, inhibitory respiratory reflex and compression of the lungs 
due to paralysis of the diaphragm or the respiratory muscles The 
second theory is that a mechanical valve-like obstruction allows exit 
but not entrance of air into the bronchus The third theory, on the 
contrary, is that atelectasis is not possible without complete obstruction 
of a bronchus The last is our belief and the conclusion we arrived at 
after long experimental study 

The exact knowledge of the mechanism of production and the 
etiology of massive atelectasis is not only of theoretical value There is 
no doubt that "collapse/' massive or patchy, constitutes one of the most 
frequent postoperative complications of the lung, being far more 
frequent than lobar pneumonia Pasteur, Rose-Bradford, Cutler, 
Jackson and their associates, and almost all the modern authors agree 
on this point Pasteur says "Indeed I would go so far as to say 
that when physical signs, especially at the right base suggest pneumonia, 
the odds are in favor of massive collapse ” It is admitted, furthermore, 
as probable that “collapse” favors the development of infections compli- 
cations of the lung by microbes coming from the outside or by the 
fixation m the "collapsed” areas of small septic emboli coming from 
the operative wound, which, without collapse would not cause am 

noticeable trouble 

Accurate knowledge of the etiology and mechanism ot atelectasis 
of the lung, therefore, is of great interest to the surgeon because it 
would enable him to prevent the occurrence of this condition or to 

treat the patient efficiently „ . 

The theory advanced by Pasteur, i e , that massive collapse is due 
to paralysis of the diaphragm, in our opinion, cannot be admitted today 
as a sufficient cause Pasteur reports sixty-four cases of postdiphthentic 
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At operation on December 24, Thiersch’s skin graft was applied to the ulcerated 
area of the left leg Convalescence was uneventful The patient was dismissed 
on Feb 11, 1920, with wound healed, except for a varicose ulcer 

Second Admission to the Hospital — The patient returned on Oct 28, 1925, with 
a history of having been more or less incapacitated since the operation in 1919 He 
did not work for a year and a half after the operation and then worked as a 
cook in a construction camp for about two years During the last summer, his 
left leg had given more trouble than before the operation 

On admission there was a deep malodorous sloughing sore above the left ankle, 
and the foot was bluish and "Cool There was fusiform dilatation of the left 
femoral artery which extended from the left external iliac, 5 cm above Poupart’s 
ligament to the popliteal region Thrills and bruits were present throughout most 
of this area and there were many varicose veins and much scarring The knee 
could not be completely extended The results of urinalysis were negative, except 
for pus, grade 4 The hemoglobin content was 74 per cent, the erythrocytes 



Fig 11 (case 6) — Traumatic arteriovenous aneurism of the right jugular 
carotid vessels of thirty years’ duration 

numbered 4 350,000 and the leukocytes, 12,900 The blood Wassermann test was 
negative The phenolsulphonphthalem return was 50 per cent The blood urea 
was 16 mg per hundred cubic centimeters A roentgenogram of the chest was 
negative The same cardiac conditions were manifest, but there were occasional 
extrasystoles The systolic blood pressure was 122, and the diastolic, 60 

Second Operation — On April 11, an incision was made in the scar of the old 
incision There were a great many adhesions between the arterj and the muscles, 
so many that it w r as difficult to free the artery above this point, and profuse 
bleeding from the collateral veins was encountered, the blood being arterial in 
character This was controlled with great difficult}, but I finalh succeeded in 
putting a tie of heavy silk around the vessel aboie this point, including both the 
artery and the vein This did not check the bleeding, and it was necessar\ to 
break up the adhesions hastil} and place a mass tie around both the arter\ and 
the femoral vein below' the aneurysm This stopped the bleeding The artcr\ was 
then laid open, disclosing a small fistula about 1 cm in diameter between the 
artery and the vein, and enormous dilatation of the iein The femoral arter\ and 
vein w’ere ligated en masse and separateh abo\e and below the aneurism Good 
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This is mentioned m only two cases m case 10, m which the broach, 
were empty and m case 2, m which there existed “a general dilatation 
of the bronchi which exuded pus on pressure ” He also quotes a case 
o Samuel West in which there was "collapse” following plastic bron- 
chitis The report made at autopsy reads "An extensive collapse of the 

left lung developed consequent to obstruction of the main bronchus 
by a cast ” 


Paralysis of the diaphragm alone does not seem to produce great 
disturbance in the respiratory mechanism The great majority of 
authors have not noted atelectasis of the same lung when phremcotomv 
has been performed for tuberculosis (Sauerbruch) or m experimental 
sections of one or both diaphragmatic nerves in the neck m animals 
Lemon, m his recent paper on the physiologic effects of phrenic 
neurectomy, stated that he sectioned one or both phrenic nerves and did 
not find atelectasis of the lungs either during life or at autopsy He 
noticed congestion, but not atelectasis, only in a dog on which lie per- 
formed double phremcotomy "In examination of animals,” he said, 
“several weeks after phrenic neurectomy it was impossible to determine 
with exactness the side that had been operated upon when only physical 
examination and tambour readings were available ” In the roentgen-rav 
examination, the heart of this dog was found m its normal position, 
and alteration of the normal density of the lung could not be observed 
Changes did not occur m the intrapleural pressure on the operated side 
or m the functional respiratory capacity of the animals before and 
after phremcotomy Sections of the lung did not show any change 
So far as the movements of the thoracic wall are concerned, Lemon 
said that they are not influenced by phremcotomy in either extent or 
direction 

In order to check up Pasteur’s theory, Elliot and Dingley performed 
phremcotomies on cats and rabbits They did not notice any pulmonar) 
changes In other cats they performed hemisection of the spinal cord 
at the second and third cervical segments, respectively, complete 
paralysis of the intercostal muscles and the diaphragm of one side 
followed After three days, the animals were killed , "collapse” was not 


found m any case 

Crymble reported a case (case 15) m which a complete paralysis of 
the diaphragm and respiratory muscles of the same side occurred as a 
consequence of a traumatism caused bv a shrapnel ball at the height of 
the fifth cervical vertebra (direction of the shrapnel from the fifth to 
the third cervical vertebra) Atelectasis did not occur A great number 
of phremcotom.es have been performed for tuberculosis during recent 
years So far as we know, atelectasis of the lung has not been reporter 
to date We find m the literature, however, a number of cases in 
which paralysis of the diaphragm was followed bv massive atelectasis 
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November 16, the mass was smaller and not expansile On December 26, the 
ulcers of the left leg were healed On Jan 2, 1926, the patient’s general condition 
was excellent, however, there was a hard and fixed mass 10 b\ 12 cm in the 
pelvis to the left of the median line The mass could not be felt b\ rectum 
There was no expansile pulsation A dilated femoral arterj, and probabh also 
an iliac artery, could be felt above and below Poupart’s ligament with marked 
pulsation Below Poupart’s ligament there w r as a hard mass extending into the 
groin The upper part of the mass was pulsating The appearance of the leg 



Fig 13 (case 6) — Collapse of the internal jugular rein after ligation of the 
communicating branch 


was satisfactory The mass suggested an aneunsmal condition with clotting 
Exploration w'as advised 

Third Operation — Operation was performed on Februare 8 through a low 
incision in the median line There W'as a postperitoneal mass arising from the left 
pehic w’all, probabh about 20 cm in diameter The wall of the mass was about 
0 25 cm thick The mass did not seem to be attached to am \cssel although the 
left external iliac ran behind to its external surface The first impression was 
that of an ancunsm from this arten which was luigch distended probabh 
between 3 5 and 5 cm in diameter and extrcmch tortuous The \essel was first 





512 


archives of surgery 


of patchy “collapse ” We quote the opinions of Bradford extensively 
because they have gamed considerable recognition m most papers writ 
ten concerning massive “collapse ” 

In opposition to the opinions expressed by Thoenes, Wallgren and 
other authors that the condition is due to compression by emphysema 
of the other lung, Rose-Bradford does not concede the existence of 
such a condition of the other lung, although he admits it m patchy 
collapse complicating bronchitis He does not believe that spastic 
contraction of the bronchial muscles can produce atelectasis, because 
nevei m asthma cases, m which this condition exists, does massive 
collapse occur ” 

It is evident that the theory of paralysis of the diaphragm and of 
other respiratory muscles cannot alone explain the production of 
atelectasis We have repeated the experiments of Lemon on dogs, and 
our results agree with his We have never been able to produce 
atelectasis by unilateral or bilateral phremcotomy Jackson, Lee, Scott, 
Tucker and others showed that m diphtheria the obstruction of bronchi 
by membranes often produces atelectasis Systematic and routine 
aspiration of these membranes by bronchoscopy gave Jackson and his 
associates remarkable results in the ward for patients with diphtheria in 
the Municipal Hospital m Philadelphia “This post-diphtheritic collapse 
described by Pasteur,” said Jackson, “is really due to bronchial obstruc- 
tion of the air passages by diphtheria exudates and by the routine 
removal of these exudates we have been able to prevent it ” 

In our opinion, the sequence of phenomena would be obstruction 
of a bronchus, absorption of the alveolar air, shrinkage and decrease 
of the volume of the lobe supplied by the obstructed bronchus As a 
consequence of the negative intrapleural pressure, there is flattening of 
the wall of the chest, overdistention of the other lung, displacement ot 
the heart and mediastinum toward the affected side and elevation of 


the diaphragm, which is “sucked” into the thoracic cavity of the same 
side Thus the ascension of the diaphragm would not be the cause 
but the result of atelectasis Even in cases of undoubted paralysis of 
the diaphragm this is only an indirect cause, and by the slowmg-down of 
respiration in the lower lobes, it favors the accumulation of secretions 
m the corresponding bronchi Other indirect causes are limitation of 
thoracic movements, prolonged recumbency and diminished cough 
(“the watch-dog of the lungs,” as Jackson calls it) Cough is inhibited 
because of pain from traumatisms (even superficial) of the thoracic 
wall, operations on the abdomen (more especially those on the upper 
part) and lesions of the abdominal cavity This theory explains the 
rarity of atelectasis in lesions, operations or wounds of the lower extrem- 
ities and its total absence in operations on the head or upper limbs 1 1m 
explanation not only sounds simple and logical but has its basis in col- 
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when compression of the external iliac artery stilled the femoral arterv, 
it was definitely proved that the pulse of the femoral artery was a con- 
tinuation of the pulse of the external iliac and was not due to collateral 
circulation The reestablishment of the lumen of one of the larger a essels 
after ligation has been noted previously A mass formed in the pehis 
While a definite communication with the external iliac or femoral artery 
could not be determined, it unquestionably developed from an artery It 
may have been of spontaneous origin, but I am inclined to belie\ e that it 
resulted from the injury to the femoral artery m 1919, when it was 
found necessary to ligate it just below Poupart’s ligament The circula- 
tion of the left leg and foot was immediately improved after the destruc- 
tion of the fistula This was evidenced by the remarkably quick healing 
of the sloughing ulcer of the leg 
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brondnal tree is free and "if artificial respiration ,s carried out the 

mflahon and deflation of the lungs occur with not the least hindrance" 

(Coca) As would be expected, atelectasis of the lung has never been 
found m this animal 


The objection might be raised that the guinea-pig dies so quichh 
after the lethal injection that atelectasis cannot develop If so, the same 
objection should weaken the validity of the reflex theory applied in 
cases of sudden atelectasis in man, concerning which precisely the same 
theory bronchial spasm or angioneurotic edema — has been proposed 
There is a stronger argument m what happens in protracted anaphy- 
lactic shock in the guinea-pig As Auer stated, even in sublethal shock 
the lungs are always at least partly inflated Hoover suggested that 
the inflation of the lung m the guinea-pig is due to edema of the 
mucosa and not to tetanic contraction of the bronchial muscles One 
may well wonder if Hoover is correct about the merit of the 
explanation that atelectasis in man is the result of “angioneurotic 
edema” , this theory is upheld by Bergammi and Shepard to account for 
their two rapidly fatal cases Swelling of the mucosa without the 
presence of a plug of some kind is not sufficient to cause the condition, 
because, as we shall try to show later, a complete and absolute obstruc- 
tion of the bronchus is indispensable for the production of massive 
atelectasis For the same reason, we cannot agree with the suggestion of 
Sante that “most probably some infection or insult to the region of the 
vagus supplied produces a reflex action on the bronchi permitting their 
temporary collapse, once approximated the walls of the bronchioles are 
held m opposition by cohesion, collapse of the lung rapidly following due 
to absorption of alveolar air by the circulating blood ” Whatever the 
origin of the stimulus may be, the reflex must be transmitted through 
the fibers contained m the sympathetic and pneumogastric nerves and 
their respective centers We have already mentioned that atropine 
given subcutaneously abolishes the action of the bronchoconstrictors 
In the case of Scott, 2 75 mg were given within thirty minutes in 
three doses, while the patient was under fluoroscopic examination 
Modification in the condition of the lung or displacement of the heart 
was not noticed This fact shows clearly that when the atelectasis has 
set in, it is no longer under the influence of the reflex that may have 
induced it by favoring accumulation of mucus in a bronchus which 
finally became completely obstructed Our own experimental work 
clearly demonstrated to us that massive atelectasis cannot occur if the 
obstruction is not absolutely complete, or it will cease to exist when 

the obstruction ceases to be complete 

It seems that in the present state of our knowledge concerning t e 
etiolog} and mechanism of massive atelectasis, we must distinguish the 
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tins mass was seen to consist of foreign bodies On June 10 1927, a gastrotorm 
was performed (HOF) through an incision in the lower part of the left rectus 
The stomach, which had been pulled down into the pehis, was lifted through the 
abdominal incision, and the following objects were remoied 

Objects Removed from Patient’s Stomach 


Bent pins 

947 

Pieces of bent wire 

8G5 

Pieces of glass 

191 

Parts of safety pins 

17G 

Tacks 

5S 

Parts of corset steels 

54 

Parts of garter fasteners 

28 

Nails 

20 

Buttons 

17 

Straight pins 

9 

Screws 

8 

Beads 

8 


Total 


Washers G 

Dress hooks 5 

Boiler bearings 2 

Complete gaiety pins 2 

Nuts 2 

Broken key 1 

SewiDg mnehlne needle 1 

Coin (American cent) 1 

CufI link 1 

Pen nib 1 

Unclassified lto 


2 oJ3 



Fig 1 — Foreign bodies in the s'omach 


While most of the objects were well presorted, mam of the pins hair pins, 
safets pins and nails showed evidence of corrosion The outer surface seemed 
harder or tvas protected by enamel or nickel plate, for the greatest action w as 
on the central core making the objects appear tubular or grooted (fig 4 and 
ends of hair pins m fig 3) It is plain that this is mamh a chemical and 
not a mechanical effect 

The item “pieces of bent wire’ consisted cluefh of broken hair pin- while 
under “unclassified” were included small metallic fragments pieces oi porcelain 
small stones and other objects The aggregate weighed 410 Gm and neirh tilled 
a pint sealer The majoritt of the articles were small the largest bung 4 cm 
m length The wall of the stomach was thickened, and contracted well alter the 
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parenchyma , consequently, the absorphon of air does not take place 
simultaneously ,n the whole parenchyma of the portion that ,s beL- 
mg atelectatic 

Andrews, in Ins experiments on the cardiorespiratory function 
following atelectasis of one lung by bronchial ligature, as well as 
Scrimgei (quoted by Archibald in the discussion which followed the 
leading of Andrews’ paper), found that after ligature of a bronchus the 
lung becomes definitely atelectatic within from twenty-four hours to 
three days aftei the operation, owing to complete absorption of air 

Jackson, Lee, Tucker and others contributed greatly to the demon- 
stration of the 1 elation between obstruction of a bronchus and atelec- 
tasis of the coriespondmg portion of the lung They have demonstrated 
1 epeatedly that atelectasis of the lung follows obstruction of the 
bronchus, and that the liberation of the obstructing foreign body from 
the bronchus is always followed by disappearance of atelectasis 


Furthermore, this phenomenon is so common that in the bronchoscopic 
clinic of Chevalier Jackson, it is used by the radiologist, Dr Manges 
“as a diagnostic sign of nonopaque foreign bodies or of plugs of secre- 
tion that are essentially foreign bodies ” That the relation between 
the obstruction of a bronchus and atelectasis is clear is proved by the 
following quotation of Jackson’s “In a number of cases the foreign 
body has shifted, causing atelectasis in different lobes not simul- 
taneously but in succession It has been very interesting to have Dr 
Manges tell us in a case of shifting foreign body, ‘now the prune stone 
is causing obstructive atelectasis of the lower lobe’, the next day, 
‘now it is causing obstiuctive atelectasis of the upper lobe’, later, ‘now 
it is causing obstructive emphysema of the upper lobe with obstructive 
atelectasis of the middle lobe 

But there is a sine qua non condition for the production of atelectasis 
and this is that the obstruction must be complete In partial obstruction 
allowing ingress and exit of air (“pass valve” idea of Jackson), nothing 
will happen If ingress is allowed but exit checked (“check valve”'), 
an emphysematous condition will occur , complete absorption of the an 
takes place if both ingress and exit are stopped (“stop valve”) The 
lung will present the structure and appearance of a fetal lung 

But can this absorption of the alveolar air by the circulating blood 
be demonstrated experimentally ? Furthermore, is it possible to give 
experimental proof that it is the only explanation ? In other words, is 
it demonstrable that there can be no other mechanism for the production 
of atelectasis than complete obstruction (temporary or not) of an airwa\ 
of any size corresponding to the area of the affected lung ? 

The solution of the questions has been the aim of our experimental 
work Before giving our results, we shall state what has been known 
about the subject from the time of Lichtheim’s paper in 1 S/9 (from 
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load was removed, the stomach resuming its normal position The mucosa was 
covered with scattered whitish plaques, as if silver nitrate had been applied 
There was no gross evidence of hemorrhage, ulceration or perforation, nor were 
any perigastric adhesions present With the exception of the position of the inci- 
sion, there was no variation in the usual technic of the surgical procedure The 
patient made an uneventful recovery from the operation 



Tig 3 —Some of the foreign bodies arranged to show greater detail (onc-tlmd 
actual size) 


This case is of interest because of the large number and xarietx of 
objects remoxecl at operation The patient e\ identh could take care of a 
limited number, but oxer this optimum, thc\ began to accumulate in tbe 
stomach because of the induced ptosis and the mabihh of the stom tch to 
push the mass toward the pxlorus and because of the interlocking 01 the 
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n A l electasxs FoHowng the Obstruction of a Bionchus, with a 
Closed Thoracic Cavity —The principles of absorption remain the same 
but the explanation which may be true for the open thorax may not 
a pp y to the closed thorax During the absorption of the air, the 
volume of the lung diminishes, because of the negative intrapleural 
pressure, the other lung expands gradually, and the mediastinum and 
the heart are displaced in order to fill up what may be pictured as 
the emptied space In reality, there can be no such space The con- 
tractility of the elastic tissue of the obstructed lung, however, will be 
opposed by (1) the stress and greater tendency to elastic recoil of the 
other (overdistended) lung and (2) the resultant pull on the mediastinal 
structures , the more the obstructed lung shrinks, the greater will these 
last two forces tend to become What is the strength of these forces 
opposing collapse — forces which may diminish intra-alveolar pressure 
of gases and thus hinder their absorption ? In order to calculate theo- 
retically the alveolar pressure m the obstructed lung at a given moment, 
the value of the elastic overdistention of the other lung must be sub- 
tracted from the atmospheric pressure Inversely, if even under these 
conditions total absorption of the alveolar air should occur, we should 
have to conclude that the elastic recoil of the obstructed lung is strong 
enough to counteract the resistance of the aforementioned opposing 
forces Practically the pressure necessary to hyperdistend a lung is 
small and almost negligible, being equal to a fraction of a millimeter of 
mercury The theoretical forces tending to lessen intra-alveolar pressure 
m the obstructed lung are thus also negligible and obviously cannot 
modify the intrapleural negative pressure 

The foregoing considerations hold equally well for patchy “collapse,” 
which so frequently complicates bronchitis, and which is so often 
observed at autopsy, especially when the patient has undergone an 
abdominal operation The only difference between patchy and massive 
atelectasis is in the size of the bronchus obstructed by a plug of mucus 
Experimental as well as clinical observations leave no doubt about this 


point 

3 Atelectasis with the Atnvays Free but with the Plewal Cavity 
Wide Open— It is understood that this experimental work cannot be 
carried on, without intratracheal insufflation m dogs, in which complete 
permeability of the mediastinum would not allow the animal to survive 
even after only one pleural cavity was opened Monkeys, calves or 
rabbits are more suitable animals for this study We have said that even 
m these animals the lung becomes completely airless after a short time 
(from one to two hours m rabbits) when the chest remains open 
Is this due to absorption by the circulating blood? We think there 
can be no doubt that it is The proof is given by what happens after- 
ligation of the pulmonary artery As Lichtheim first showed, severa 
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REMEW OF THE LITERATURE 

In 1924 , Thorek, 1 reported the case of a professional swallower from 
whose stomach he removed 276 articles besides a qu { antit\ of bits of 
glass and porcelain , he reviewed the literature up to that date Gae lord 2 
in 1903, removed 453 carpet tacks, 41 blades of small penknnes, 142 
screws, 40 pen-points, 6 5 ounces (184 Gm ), of ground glass and a 
wire chain 3 inches (7 cm ) long, the total weight being 2 pounds and 
3 ounces (992 Gm ) 

In 1911, Vandivert and Mills, 3 while performing an autopsy on the 
body of an insane woman, found, 1,446 objects — 453 nails, 42 screws, 9 
bolts and 942 miscellaneous articles, including buttons, safety pms, hair- 
pins, carpet tacks and common pins — the total weight being 2,268 Gm In 
this list they included 148 grape seeds and other smaller seeds, but 
counted a string of small beads 4 feet (121 cm ) long as a single unit 
In 1913, Matthews 4 5 6 removed 1,149 hair pms, nails and other objects, 
while Hoisholt reported that this patient was operated on again four 
years later, when 921 similar objects were removed In 1919, Winslow 
removed from an insane patient nearly 1,300 articles, mostly small 
straight pins The patient recovered from the surgical procedure Curl 
and Culver, 0 in 1922, found 1,040 carpet tacks, 12 screws, 12 open safe!} 
pins and many small metallic pieces, the total weight being o\ er 2 pounds 
(907 Gm ) The patient made an uneventful recoven 

In 1924, Warded 7 palpated a mass the size of two fists in the left 
lumbar region of a girl, aged 16, and later removed 2)4 pounds 
(1,020 Gm ) of 1*4 inch (3 1 cm ) nails, which had been swallowed 
over a period of nine years In 1924, Tuft 8 had a patient who swal- 
lowed two packages of straight pins (about 500) and a few safct\ pins 
with suicidal intent An operation was performed seven weeks later 
A large perforation of the stomach with local jaeritomtis w r as found 
The pins w'ere removed, but the patient died in fifteen hours 

1 Thorek, M Large Collection of Foreign Bodies in the Stomach Report 
of Case with Review of Literature, Internat Clin 3 2S2, 1924 

2 Gaylord, quoted by Friedenv'ald, J , and Rosenthal, L J V Statistical 
Report of Gastrotomies for Removal of Foreign Bodies from the Stomach 
New York M J 78 110, 1903 

3 Vandnert, A H, and Mills, H P Foreign Material 111 the Stomach 
Report of a Remarkable Case, JAMA 56 ISO (Jan 21) 1911 

4 Matthew's, quoted be Thorek (footnote 1) 

5 Winslow, R Foreign Bodies in the Stomach Ann Surg 70 60, 1919 

6 Curl, H, and Cuher L C More than One Thousand Carpet Tacks in 
the Stomach, J Radiol 3 489, 1922 

7 Wardell, W H Foreign Bodies m the Stomach Canad M \ 1 14 
1105, 1924 

S Tuft, L Foreign Bodies m the Stomach, M 7 & Record Gupp ) 119 30, 

1924 
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We thought it would be worth while to try to clear up this question 
by experimental work conducted with the aid of the bronchoscope and 
roentgen-ray control Since the work of Lichtheim, we know of no 
systematic experimental research that has been made concerning this sub- 
ject, despite the fact that he published his paper in 1879, long before 
the roentgen ray and bronchoscopy were known • 

The problems we investigated are 

1 Phremcotomy unilateral and bilateral, study of the respiratory 
rhythm and the intrapleural pressure, obstruction of bronchi m phreni- 
cotomized animals on the same and on the opposite side of the paralyzed 
diaphragm 


2 Obstruction of a bronchus and investigation of atelectasis under 
direct observation, the animal being in a box with oscillating negative 
pressure 

3 Obstruction of a bronchus with our obstructing elastic balloon 
and observation of the evolution of the “collapse” by fluoroscopy and 
serial roentgenograms Autopsies have been performed and sections 
have been made on all our animals 


GENERAL TECHNIC 

Operations were performed under general anesthesia, which was administered 
by mtraperitoneal injection of alkaline solution of iso-amyl-ethyl barbituric acid 
10 per cent (10 Gm dissolved in 885 cc of half normal sodium hydroxide 
carbonate-free) This gave us an excellent anesthesia, the effects of which lasted 
from four to nine hours The iso-amyl-ethyl barbituric acid does not influence 
the cardiorespiratory system, although large doses slow down the number of 
respirations A few times we used ether in intratracheal anesthesia with the 
Connell apparatus 

The phremcotomies were performed under strict asepsis The phrenic nerve 
was found by an incision on the posterior border of the sternomastoid muscle, 
and avulsion was performed after section of every root or branch which seemed to 
have any connection with it In this operation we followed the method described 
by Lemon In making respiratory graphs on these animals, we used Lemon s 
method, slightly modified Instead of using the stand constructed by this author 
and having the two pneumographs which were applied respectively to each part 
of the thorax of the animal and posteriorly and laterally on the frame of the 
stand, we fixed them directly on the animal For that purpose, two small hooks 
were screwed posteriorly on the spinal process of the seventh or eighth thoracic 
vertebra and anteriorly on the middle of the sternum Sometimes the pneumo- 
graphs were fixed by a thread, instead of by hooks, to the integument posteriorly 
and anteriorly This is a poorer procedure because of the mobility of the skin 
We constructed special pneumographs, using sensitive coils of fine brass wire 
covered by fine rubber tissue When connected with the tambours, the airtight- 
ness was checked up under water The reason for the foregoing modification is 
that without it the animal can move independently of the pneumographs during 
the experiment Even if this movement is slight, the change of position of the 
pneumographs on the wall of the chest is followed by changes ,n tension of the 
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Pasteur described postoperative atelectasis or collapse of the lung as 
a condition of this organ characterized by “the total deflation (as opposed 
to lobular or patchy collapse) of a large area of lung tissue, of sudden 
onset — m the absence of any signs of obstruction of the air vats or of 
any known source ot compression — due to failure of inspiratory power 
and attended by definite physical symptoms and signs ” 

Since then, and even long before Pasteur had again brought it up 
as an actuality, many papers have been written on this puzzling condi- 
tion None seems to have given a definite solution to the etiology and 
the mechanism of it In this paper, we propose to give the results of our 
experimental work conducted on fifty-six dogs A careful stuch of 
the clinical symptoms, the physiologic phenomena, the roentgen-rat 
observations on serial pictures and the pathologic and bacteriologic 
condition of our animals convinced us that there is but one cause in the 
production of collapse of the lungs, and that is the more or less tempo- 
rary, but complete, occlusion of a bronchus by a plug of mucus acting 
as a foreign body, and intercepting completeh the penetration of an 
into the portion of lung depending on the occluded bronchus Complete 
obstruction is an indispensable factor for the production ot tins stn- 
drome The other causes concerned in its etiologt art onh as pre- 
disposing factors , the only actual cause being, m our opinion, the 
complete occlusion of a bronchus This conclusion is based not onh on 
our experimental observations, but on the analysis of the luston oi 
the cases published, including those presented bt Pasteur 

In order to facilitate the exposition of our subject we shall Mudt 
successively in this paper the definition and value of the terms emp!o\cd 
the histone evolution, the etiology and mechanisms, roentgen-rat obser- 
vations and the pathologic and bacteriologic processes of tins condition 
This paper is a general outline A number of important points arising 
m the course of this work will be developed later m other papers 

DEFINITION* OF TERMS 

As Pasteur remarked m 1913 much confusion has amen irotn the 
careless use of the word “collapse ’ m relation to conditions of the 

* From the Department of Surgical Research Cornell limcr-m Medic d 
College, hew York 
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ot necessary In order to keep the mouth of the animal open, we constructed 

nhte Th^’ USmg a , r< f anglc of wood reinforced on the two s.dcs with lead 
plate The canna and then the mam and secondary bronchi are located with 

r ^ r ° nchosCopt ; W hen thls has been done and the bronchoscope has been well 
hxed the long glass tubing with the balloon attached is introduced As the exact 
length of the system is known, one can easily calculate how far the balloon ,s 
from the tip of the bronchoscope, after a little experience, one can easily tell 
when the wire of the balloon has passed through the tip of the bronchoscope The 
balloon is now inflated by injecting potassium bromide solution into it from the 
attached syringe The amount varies greatly with the nature and size of the 
animal and with the form and size of the balloon Generally from 5 to 7 cc 
are necessary for a balloon such as the one described and for a dog that weighs 
from 9 to 10 Kg The syringe is now disconnected and a nonflexiblc iron rod 
(an ordinary piece of hay wire is suitable), 50 cm long and about 1 mm wide, 
is introduced through the glass tubing projecting from the proximal end of 
the bronchoscope down to the narrowed proximal end of the glass tube of the 
balloon, where it cannot go farther The wire is firmly held at this point and 
the glass tubing is pulled gently in order to dislodge the balloon from the rest 
of the system The balloon is now at the desired site and firmly held The 
bronchoscope is removed, and the animal is ready for further observation 

This method of bronchial obstruction is the first of its kind, so far as we 
know Traube and Mendelssohn used paper plugs and Lichthcim sticks 
of laminaria They introduced these obstructions through an opening in the 
trachea by long, curved forceps 

The filling up of the balloon with an opaque solution allowed us to locate it 
easily under the fluoroscope and to measure its diameter Serial roentgenograms 
were taken of all our animals 

FHRENICOTOMY 

We have not been able to produce atelectasis of the lungs by section 
of one or both phrenic nerves The corresponding diaphragm under 
the fluoroscope was higher than the other and immobile, sometimes 
presenting slight movements We often noticed the paradoxical move- 
ments” described by Lemon, i e , the ascension of the diaphragm with 
inspiration and its descent with expiration 

In one dog (210) the pneumographs were connected so as to 
register on the drum any changes m the respiration during operation 
The pneumographs were fixed on the animals with hooks screwed into 
one spinal apophysis and into the sternum, as previously described ^ c 
give the protocols of three experiments, dogs 211, 216 and 217 In 
the first 211, both phrenic nerves were sectioned, the right first, an 
the left five days later The respiratory tracings were taken during 
the operation The times of pinching and cutting the nerve were 
recorded Special disturbance was not noticed in the respiratory rhythm 
of the affected side The first operation was conducted under ether 
anesthesia (the iso-amytl-ethyl barbituric acid given was nisuffic.cifi) 
administered by slight intratracheal insufflation The second P * 

carried on solely under iso-amyl -ethyl barbituric acid anesthesia 


was 
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adjectives “active” and “passive” the etiologic attributes we should call 
them “obstructive massive collapse” and “compressiv e massiv e collapse 

The definition which we propose for this condition is obstructive 
massive atelectasis of the lung is a febrile complication which appears 
within a few days after operation, generally on the abdomen, and is 
always due to a more or less temporarv but complete obstruction of a 
bronchus, and followed by the more or less complete absorption of 
vesicular air in the corresponding portion of lung, thus giving the 
organ the structure of a “fetal lung ” It is especiallv and otten con- 
clusively characterized by the clinical sjmptom of a unilateral pulmonarv 
consolidation with displacement of the mediastinum and the heart 
toward the affected side Its prognosis is generally favorable and ends 
in lysis or crisis The treatment is bronchoscopic aspiration ot the 
obstructing mucus as early as possible 

HISTORY 

Numerous cases are reported in the literature It is interesting to 
notice that excellent descriptions and experimental studies had been 
made long before the relatively recent papers of Pasteur, but thev w ere 
more or less completelv forgotten 

It seems that the first description of this condition was given b) 
Legendre and Bailly , French authors, in 1844 as a frequent complication 
of bronchitis in children Thev separated it from the inflamma- 
tory consolidations of the lung, with which it was formerlv con- 
founded They defined it as a fetal condition of the lung (etat toetal), 
because the lung goes back to its prenatal condition Thev gave as 
its etiolog) “partly the imperfect respirator) movements and partlv the 
obstruction of the bronchi with secretions ” Thev assigned to it a 
rather too simple mechanism “As the air does not enter into a portion 
of the lung, the alveoli collapse because of the elasticitv ot the lung 
parenchyma ” 

Traube, in 1846, showed that artificial occlusion of a bronchial tube 
causes atelectasis of the corresponding portion of the lung and that 
the same phenomena occur when the thoracic cavit) is opened But 
he did not believe that this was a sufficient explanation of the meehani-m 
of the condition, and added “We are here on the border* ot a ground 
which we shall be able to explore onlv In the combination ot a chnictl 
pathological and experimental investigation ” Traube was not the fn-t 
investigator to succeed in producing a ‘collapse ’ of the lung In ob'-truet- 
mg the bronchus with a plug made with paper In 1844 Mendelsohn 
obstructed bronchi with shot paper and gum-arabic solution and pro- 
duced atelectasis He also divided the vagi and larvngcal nerve* and 
opened the wall of the chest The latter procedures were probable onlv 
contributing factors when atelectasis was produced 
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By fTIo' » 27 y ',h°! t th ' aP “ eUrOS ' 5 and the A >“ »» sutured Ml, fine „|k 
tnrv ' ■ ?' 08 an ' , " eventt ' 11 recovery, mil, out any 

7 T^u ThC 0n y react,ons on auscultation or percussion of the right 
side of the thorax were signs of a slight elevation of the diaphragm 

On February 23 , the animal was lively, and ate and drank well, the tem- 
perature and pulse were normal, and there was no dyspnea 

On February 24, iso-amyl-ethyl barbituric acid, 66 mg per kilogram of 
weight, or 38 cc of 10 per cent solution was injected into the peritoneum 
Complete and deep narcosis occurred after twenty minutes Pneumographs were 
made and phremcotomy was performed on the left side with the same technic 
as in the previous operation Changes were not observed in the tracing (fig 2) 
On March 3, an abscess developed in the back, at the place where the hooks 
were fixed It was opened and dressed 

On March 16, the animal had recovered Nothing abnormal was noted in 
the lungs The dog was killed with ether 

Autopsy — The lungs were in perfect condition, except for a slight congestion 
on both sides Collapse did not occur Both lungs as well as small pieces cut off 



Fig 2 (dog 216) —Tracing showing respiratory movements when phrem- 
cotomy was performed on the right side, intrapleural pressure during opera- 
tion 1 Intrapleural cannulas w*ere adjusted 2 and 3 Pinching produces a 
slight increase in respiration, apparently more marked on the left side, but 
immediately afterward, the movements become equal on both sides 4 Cutting 
of phrenic nerve is not marked by any disturbances in respiratory rhythms 
5 Pinching branchial plexus produces an increase in respiratory movements, 
there is no difference between the intrapleural pressure of each side 


at the congested areas of the bases floated on the surface of water Both phrenic 
nerves were cut down to the thoracic cavity (retraction after avulsion) 
diaphragmatic domes were pronounced and of equal height The diaphragm^ as 
extremely thin, like a thin grade of paper, especially m the * . 
m the periphery it looked much thinner than normal, especially on the right 

The intrapleural pressures recorded dunng section of the phren.c 
nerve of one side do not disclose any difference between the sides 
two^ experiments (216 and 217), we noticed violent oratory mo e- 
m ents and variations m the intrapleural pressures on pinching the 
phrenic nerve, own* to the superfica! anesthesta Both annna.s had 
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beyond doubt the importance of obstruction of the bronchi in the 
production of “collapse,” and the subsequent absorption ol air In the 
blood circulating around them He went further and established the 
speed of absorption of the different gases Thus, operating on rabbits 
he found that after obstruction of the bronchus, pure oxy gen is com- 
pletely absorbed in forty-five minutes and carbon dioxide in from ten 
to thirty minutes, whereas the nitrogen of air is completeh absorbed 
only after twenty-four hours 

From that time till 1909, several articles were written on this 
question General interest was again aroused by a series of papers 
published by Pasteur in England, from 1890 to 1914 This author 
noticed the coincidence of “collapse” of the lung with paralysis of the 
diaphragm, and, considering that there was a relation of cause and 
effect, he thought paralysis of the diaphragm was the principal factor 
m the production of massive atelectasis 

The description of Pasteur gave a new stimulus to the study of this 
question The wars, too, presented a new opportunity for its stud\ 
Progress accomplished in bronchoscopic im estigation, moreover, gave 
a new impetus to search out the etiology and the mechanism of this 
clinically well defined syndrome 

Briscoe, Scrimger, Pearson-Ir\ me, Schroeder and Green, Grailev 
and Hewitt, Rose-Brad ford, Crumble, Sante and Brennemann, and 
especially Chevalier Jackson and his associates ha\e published impor- 
tant papers on the subject The contribution of Chevalier Jackson and 
his associates to the knowledge of massive atelectasis became of the 
perfection of bronchoscopic investigation, has been outstanding during 
the last years, it is partly responsible for clearing up the etiologv and 
treatment of this complication Since attention has been attracted to 
massive atelectasis of the lung, its clinical diagnosis has become common 
and the condition separated from postoperative bronchopneumonia, con- 
gestion and pneumonia, with which it was previously confounded 

Despite the number of these papers, so far as we know there Ins not 
been any systematic, experimental contribution to the knowledge ol 
the causes and mechanism of this condition since Lichtheim’s remark- 
able work in 1879, although the use of the bronchoscope — uni now n 
to Lichthenn — should facilitate to a great extent the experimental nndv 
and render it much more accurate The reason for thn we believe 
is the difficulty of experimentally producing m a sure wav, a “collap-e 
of the lung To do this it is necessary to insist on the cine qua non 
condition of complete and air-tight obstruction of the bronchus m 
order to produce atelectasis of the corresponding occluded bronchial 
territorv The gradual perfection ot our ‘ occluding balloon tool 
much time and trial, and there were manv disappointments When die 
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of the diaphragm was shown to be higher than +h« \ f ? de 

fluoroscope, the left side showed little mobihfy and pamdoxic n" ^ 
ments Five days later, the right lower bronchus was blocked unhmir 
alloon, which was filled up with saturated solution of potassium 
bromide so as to make it visible In a roentgenogram (fi* ? 6 'a k " 
twenty-two hours after the blocking, “collapse” of the lower right lobe 
was apparent, the heart had shifted toward the right side and the right 



Fig 4 (dog 242) — Roentgenogram taken before pliremcotonn was per- 
formed on the left side, double exposure on the same film, inspiration and 
expiration, right side of the diaphragm is higher than the left, excursion of the 
diaphragm is indicated on the right side, left diaphragm is immobile 


side of the diaphragm tvas much higher than the left This shotted 
clearly that the ascension of the diaphragm followed the collapse, 
even when the other side of the diaphragm tvas paralyzed The dog 
died two days later Autopsy revealed that section of the left phrenic 
nerve had been complete and that the right side of the diaphragm ttas 
slightly higher than the left The lower and middle lobes of the right 
lung had collapsed and were a dark bine-black and of leather) con- 
sistency these lobes sank in water, and if compressed while under ttater 
did not give off air bubbles The balloon was m place, and partialh 
obstructed the bronchus of the upper lobe 
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4 The absorption of each of these gases in the blood, according to 
the law of Henry, varies directly with its pressure, that is it increase- 
and decreases proportionately with the rise and fall of the pressure ol 
gas in the alveoli, the temperature remaining the same It iollovs that 
m a mixture of gases, each gas is dissohed in proportion to the pressure 
that it exerts and not in proportion to the pressure ol the mixture 
Besides this law, we must consider the “absorption coefficient which 
is the number that expresses the proportion of gas dissohed m a gnen 
volume of the liquid under one atmosphere of pressure and at a gnen 
temperature The absorption coefficients for oxygen, carbon dioxide 
and nitrogen are, oxygen, 0 0262, nitrogen, 0 0130, and carbon dioxide 
0 5283 at 40 C (Howell) The solubihtv of carbon dioxide therefore 
is twenty times as great as that of oxygen Knowing the pressure m 
the alveoli, w r e may calculate how much of these three gases cun In 
held in the arterial blood m physical solution If we admit that m 
rough numbers the composition of the alveolar air is SO per cent 
nitrogen, 15 per cent oxygen, and 5 per cent carbon dioxide, we find 
that m 100 cc of water, the following amounts should be held m 
solution nitrogen, 1 04 cc , oxvgen, 0 393 cc and carbon dioxide 
2 64 cc The foregoing figures are correct for water, but are not tor 
the blood, m which, because of the presence of oxyhemoglobin the 
conditions of solubiht\ and tension for oxvgen and carbon dioxide are 
changed Thus, 100 cc of blood actualh contains 20 cc of oxygen 
and from 40 to 45 cc of carbon dioxide, whereas there is onh 1 cc of 
nitrogen which does not play a direct role in the physiologic pioces-c- 
and so is held m the blood m ph\ sical solution and absorbed b\ the blood 
m proportion to its partial pressure in the aheoh in accordance with 
the law of Henry Pfluger, analyzing the arterial blood of the dog 
obtained the following figures, reckoned in per cent In \ ohmic 
oxygen, 22 6, carbon dioxide, 34 3, nitrogen 1 S 

Thus in the case of complete obstruction of a bronchus In a plug 
or a ligature, the intra-alveolar pressure will be increased became ot 
the elastic pull of the aheoh the capillan circulation ot wlmh i- in 
contact with the contained air This air will be absorbed In the blood 
the carbon dioxide rapidh the oxegen, less rapidh and the nitrogen 
slowlv Our experiments on the mechanism ot atelectasis confirm 
these facts 

5 The innervation of the bronchial musculature is import mi in i 
consideration of the production ot atelectasis as mam authors tbit 
the rcilex contraction of the muscular ring ot the bronchioh e\p! mi- tne 
shutting off of the aheoh It is admitted that this mu-culatiirc i- 
supplied through the tagus with motor and uihibiton fibers idled 
bronchoeonslrictors and bronchodilators Stimulation of the c on-tram-,. 
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closed hermetically The ptoovp mi , 

with petrolatum, so that a perfect seal G u ^ mercury or preferabh 
outlets, two of them are ?3 1 f ° btamed The b °* has three 

The first outlet „ connected wtth'I V ™ 

duces an oscillating- vacuum Th P m g e ^ which pro- 



Fig 6 (dog 242) — Roentgenogram taken twenty-two hours after obstruction 
of the right lower lobe with balloon, balloon is filled with bromide solution, 
the heart shifted toward the right, the right side of the diaphragm is higher 
then the left which is paralyzed , atelectasis of the right lung 

and a motor ( M ) with a rheostat installed An extra 40 watt lamp 
resistance (L) m the system further reduces the speed of rotation 
The valve can be regulated to perform only from fifteen to twenty 
revolutions a minute, simulating the respirator} mo\ ements The 
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paralysis, in twenty-eight of which the diaphragm was imohed fmeen 
of these had a fatal issue, and autopsy was performed in eight In 
five of these, there was clear evidence of paraljsis of the diaphragm for 
several days before death, and in each of these cases the lover lobe 
of the right lung was collapsed and entirely devoid of air This coinci- 
dence is impressive, but there were two cases of “collapse in which 
paralysis of the diaphragm was not present, and a third in which the 
paralysis had disappeared twenty-four hours before death The 
absence of paralysis of the diaphragm in those three cases greath 
weakens Pasteur’s theory There are other far stronger arguments 
against this theory, especially physiologic ones 

The mechanism suggested by Pasteur is as follows 
“As the expression of the air of the lungs at birth is primarih due to 
muscular effort and is subsequen tty maintained by the balance between 
the forces which cause expansion and contraction, respectie eh , it 
follows that whenever — whether as the result of paralysis or of tempo- 
rary inhibition — the distending forces acting on any part of the lung 
becomes less than that of the agencies which tend to cause it to contract, 
the latter forces take charge, with the result that the part of the lung 
concerned rapidly empties itself of air ” Pasteur claims that the mecha- 
nism here suggested — active contraction — differs from that ge teralle 
accepted in explanation of collapse, nameh , gradual absorption of the 
contained air from a portion of the lung which has been shut off trom 
communication with the external air In occlusion of the air va\s Ik 
accepts only tevo causes in the production of massne “collapse com- 
pression of the lung by the diaphragm and diminished respiration 

But this cannot explain the complete emptung ot the air m the 
lung by the slight compression due to the ascension of the panic /cd 
diaphragm The minimal air remains m the lung ecen after wide open 
ing of the thoracic cavity, and onh later is the air gndtnllc absorbed, 
if the animal survives Even with marked compression 01 the lung 
bv abundant effusion of fluid or pneumothorax the absorption oi the 
minimal pulmonary air is gradual the carbon dioxide being tb-orbed 
most rapidly then the oxegen and linalh the nitrogen, this ‘Tow-, tint 
the disappearance of the air is due to a more complex mech mism til m 
a merclc mechanical one The same phenomenon occurs in tin lig i- 
lure of a bronchus (Lichtheim) In these cases the absorption oi in 
obeys the same pin sicochcmical laces 

The often reported sudden onset and disappear nice oi the wmj) 
toms of atelectasis after expectoration of thick sputum cinmt k 
explained be this theorc, although Pasteur beheecs tint the bronchus <>i 
the affected lobe is secondanlc filled with secretions It n uniorttnnti 
that Pasteur does not indicate in the reports of the cues which cane 
to autopsc whether or not mucous plugs were present in the bmncni 
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ordinary laboratory'suctmn fauceT The"* 3 8 “ ct,on mach "« ° r «'<= 
connects dtreCty w,th the box (onto °) 

connected with a water manometer The third tube (S), covered with 
a piece of rubber tubing and stop-cock, connects the box with 2 

of life' h r ’ regU atmg , fhe degree of vacuum >» « At the opposite panel 

soft M I* a C ' r “ at ° penmg bear,ng a cylindrical collar (Q of 
soft rubber tissue which can be adjusted around the shaved neck of the 
dog and fixed with a bandage so as to be airtight 

Our technic was simple The animal was anesthetized with iso- 
amyl-ethyl barbituric acid The neck was then shaved, the anterior 
wall of the chest prepared, and intratracheal insufflation started The 



Fig S — Box: for oscillating vacuum 1, 2 and 3 indicated outlets, V, rotating 
valve, W, wheel, M, motor, L , 40 watt lamp resistance and C, a cylindrical collar 


thorax was then opened by hemisection of the sternum as in the technic 
of Gregoire, and a Balfour retractor was applied to maintain the 
thoracic cavity wide open As there is but one pleural cavity m the dog, 
physiologically speaking, it did not matter if both cavities were exposed 
The animal was then introduced into the box through the circular 
opening or through the top of the box, as temporary interruption of 
respiration does not have any evil effect The cover was tightly applied 
and the rubber collar fixed around the neck of the animal, smeared with 


petrolatum and secured by a gauze bandage Care was taken not to 
exert an}' unnecessary constriction around the neck 


The suction faucet was 
By regulating the opening 
box, we easily obtained a 


opened and the rotating valve set m motion 
of the suction faucet and of outlet 3 of the 
negative pressure oscillation between 3 and 
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Briscoe reported \anous degrees of collapse in rabbits after phrem- 
cotomy, but, curiously enough, the collapse v as not limited io the 
affected side, but was often bilateral and frequently was more evtensne 
on the other side We beheee that in these experiments there were 
probably congesthe lesions of the lungs Martin and Hare are quoted 
by Pasteur as hating noticed ‘bilateral collapse in an animal dung 
after a bilateral phremcotomy, and Schroeder and Green admitted that 
phremcotomy could produce ‘collapse of the lower lobe The con- 
tentions of the last authors do not seem to be backed In ■uifficiem 
experimental proof 

Rose-Bradford in his exhaustne paper, did not admit the tlieone- 
of Pasteur He analyzed cases of collapse secondan to gun-hot. 
wounds In the cases of perforation with hemothorax he explained tut 
production of ‘collapse In the possible blocking ot a bronchu- 1c 
clotted blood or by compression of the lung The explanation become- 
more difficult m the cases m which there was a slight wound ot the 
thoracic wall without penetration or eien fracture ot a rib In the-e 
cases the collapse may not only be homolateral but e\en contra- 
lateral Collapse constitutes a rather frequent complication ot ^ 
slight thoracic wound about 10 per cent according to Brndtord One 
of the most typical case:- reported m his paper is tint ot a «oIdicr who 
receued a superficial wound in the wall oi the client lie walked toir 
miles to a dressing station, where the bullet dropped out of the wound 
He was sent back to the base hospital and did not complain ot an 
svmptoms The same night he was tound to ln\c a contral tttr 
collapse Bradford explained the.-c ca-e- in particular and the 
collapse of a lobe or more In immobihn and rctr>ctio i <>i the chc- 
wall due to constrained posture and prolonged recumbence in-ufticiiii 
expansion of the chest whence er prolonged i- capable o. cni-mg col- 
lapse He turther added It as a result ot cc—auoi ot re-p-ruo n 
mo\ements the chest should become fixed in *>n c'trc.ne txpirv-. 
phase the air in the lungs would not be adequate 1 renoted ' id ,r 
air present would be ab-orbed b\ the blood— t ream tin - coll y-.. . i _i t 
be brought about 

This theon is contran to physiologic iaci- «o- i i- m <’ , n i—i' < 
that complete evacuation of a pulmonary airwav vn.iM K ,ro 1, ced 
In expiration however extreme with ab-orp irn oi tl e a - i> the e x k - 
Iating blood under the-e condition- Mthoxji Br>d <ra -< 
the production of thi= che-t-wall co-alumn re i a - n ob- » x 
he remarked on the other hand that tl ere i- den u e n 1 - -i i 

cadence that ma— i\e collan-e ma\ be p'e-eri *• id v< T i ' <•' - *a ■ > 
of the bronchi lie lound Hcaee ob-iruc to i ot dc nn ’ b- ( >— 
fie excluded as *» comn o t or poiVlik <r> n d_ o<" 1 <’ 'i * 

he admitted that ofi-tn conn ot -mall bx> ,d' . T- - ' v G - - i 
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established "L Was P laced ln th * As soon as the vacuum was 

established, the rhythmic expansion of the lungs started, filling the thoracic 

cavity completely with each inspiration The rate of the valve was 18 a minute 
the spontaneous respiratory removements of the animal, 9 a minute The valve 
rate was increased to 24 a minute, the spontaneous respiratory movements slowed 
down to 5 By changing the valve rate to 12, vve obtained a synchronization with 
the spontaneous movements of the chest 

12 30 p m The right main bronchus was blocked with a balloon 

1 00 The size and color of the right lung did not change A second balloon 
was introduced and inflated Immediately there was marked shrinkage m the upper 
and middle lobes The left lung (distended) took the place of the shrunken lobes 
and pushed the heart to the right side Apparently the first balloon was not suffi- 
ciently inflated When the second balloon was introduced, it seemed to impinge 
against the orifices of the two superior secondary bronchi, whereas the first 
balloon, which was placed near the internal wall of the main bronchus, prevented 
the complete contact of the second balloon with this internal wall , thus complete 
occlusion of the bronchus of the lower lobe was impossible 

1 30 There was marked deflation of the two upper lobes Dark blue spots 
formed on the surface of the lung Marked dyspnea was not present, the spon- 
taneous respiratory movements of the animal were not increased in number 

2 00 The upper lobes were still more shrunken and the dark blue spots 
became more and more confluent 


5 00 The heart bedt was strong The manometer oscillated between 1 and 4 
cm of water The upper and middle lobes of the right lung were much shrunken 
and immobile The heart was displaced more to the right 

6 00 The suction apparatus suddenly went out of commission The ani- 
mal died 


Autopsy — The upper and middle right lobes were shrunken and bluish-black, 
the trachea being clamped The left side of the lung was normal The lower 
right lobe was slightly cyanotic, but normal in consistency On palpation, the 
resistance of the two upper right lobes increased and very few air bubbles came 
out on compression as compared to the other lobes , pieces of the upper and 
middle right lobes bar ely floated, whereas pieces of the other lobes floated readily 
The lower balloon was found disinflated, substantiating our surmise 

Experiment 5 (dog 224) —A mongrel, male terrier, weighing 9 Kg , was used 
March 21, 1927, 10 40 a m The animal was put to sleep with iso-amyl- 
ethyl barbituric acid, 70 mg per kilogram of body weight 

12 45 p m Midsection of the sternum was performed, which was then held 

closed with clamps ,, 

1 45 The animal was placed m the box 

1 55 By means of an aspiration tube placed through the bronchoscope, 

oxygen was introduced under pressure into the right bronchus for a peno 
over five minutes , 

2 00 A balloon was introduced into the right lower bronchus 1 he animal 

breathed synchronously with vacuum even when the rate was change c 

clamps on the chest were removed every hour, and the condition o tie un 

3 00 The right lower lobe seemed to be very much shrunken The left 
lobes were much larger and extended further toward the right side than pre- 


4 00 The heart beat was strong The rate of respiration was 

vacuum rate The right middle lobe was not seen The right lower 

to be shrunken and almost hidden behind the heart 


2 1 of the 
lobe seemed 
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lapse” observed in obstruction of bronchi In foreign bodies and m 
experimental obstruction The usual agent of this obstruction appear-, 
to be a plug of mucus Before stud) mg the arguments m fawir of 
obstruction of a bronchus, we deem it necessar) to examine rapidh some 
other theories proposed to explain massive ‘ collapse 

Under this heading, we find incomplete mechanical obstruction b\ 
(1) a reflex contraction of the bronchial muscles, (2) a swelling of the 
mucosa (Briscoe) comparable to angioneurotic edema (Scott) and 
(3) a vasomotor reflex (Scott) These authors bring m clinical and 
experimental support in favor of the reflex idea as a determining cause 
of massive “collapse ” The clinical symptoms are the sudden om-et, the 
persistence of tubular breathing over the affected area and the rapid 
change in stethoscopic symptoms as in case 38 of Scott m which 
musical rales w'ere present in abundance throughout both sides of tin 
chest when the patient w r as examined When the patient was reexam- 
ined half an hour later, only a few' rales were present on the affected 
side and some on the opposite side, furthermore the utal enpacih 
showed a greater diminution than would be expected trom complete 
suppression of the function of a lung Experimental data in fau>r ot 
the reflex mechanism are those obtained during the experimental work 
of Carlson and Luckhardt, wdio produced contraction of the ‘ sack-like 
lung of amphibians by electrical or mechanical stimulation ot the na-nl 
passages, small and large bow'd, kidney and bladder also the bronchi d 
spasm or swelling of the mucosa in anupln lactic shock hi the guun t-pig 
While the foregoing reflex phenomena m.n be contributor! cati-c- 
by facilitating the accumulation of mucous secretions in the bronchi tl 
tree with subsequent occlusion, we bchecc that the) alone arc tin ihle 
to produce atelectasis Spastic coat) action ot tin /nominal tint u It* 
morcovci , piodnce^ emphysema and not collapM likewise empln-cmi 
is produced in (a) reflex asthma due to irrit it ion oi the n i- il mem- 
biane, ( b ) allcrgc or (c) amplnlactic organ-shock m the lung ot tin 
guinea-pig 1 he contraction of the bronchial mu-cle- which w i- con 
-adcied a cause of atelectasis of the lung certamh occur- m acute 
anapln lactic shock in the gtiinc i-pig 1 lie donim ml pithologu it turn 
m these animals is the tetanic contraction of the -mouth mu-mi mm oi 
the bronchioles (Auer and 1 ewis), owing to Inpcr-in-itmm— ot tin 
smooth muscle tissue which i- al-o oh-er\ed m oilier «>rg m- m t’'< 
same animal 1 he lung m the-e animals i- not onK not coil»p-cd 
hut on the contran is mfiated f hi- mtlaiion not onh niru 
maximal after the rcmocal ot the lung- trom the du-i bu, -e - 
i eduction with moderate pre— urc (Coci) 

The lung m the rabbit i- ruber dmnm-bed in -volume ow* >g a *’ * 
-pat tie eontraetion of tin irteriole - oi the pwhi'oi ixen b 
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the typical symptoms of atelectasis (apneumatosis), i e , dyspnea, 
cough, diminution of normal resonance on the affected side progressing 
to dulness and shifting of the mediastinum toward the same side, with 
a more or less marked rise of temperature The production of the 
condition is so typical after the complete occlusion of a lung that when 
it was not produced, we were certain that something was wrong with 
the balloon and that obstruction was not complete The case of dog 232 
proves this 


Experiment 6 (dog - 232) — -A female fox terrier, neighing 10 Kg, was used 

May 26, 1927, 10 30 a m Iso-amyl-ethj 1 barbituric acid, 65 mg per kilogram 
of weight, was administered 

10 45 The dog slept deeply A roentgenogram of the chest was taken 

11 00 The right main bronchus was blocked and 7 cm of saturated potas- 

sium bromide solution was injected into the balloon 

11 15 A roentgenogram was made Clinically, the heart did not shift nor 
was there any displacement of the heart toward the right side In order to find 
out whether the balloon was inflated or not, a lateral roentgenogram was taken, 
which showed that the balloon was not inflated 

12 10 p m The balloon was extracted through the bronchoscope A new r 
balloon was introduced into the right bronchus A lateral roentgenogram was 
taken, which showed that the balloon was well blown up 

1 00 A clinical examination showed that the heart had shifted to the right, 
and that there was dulness at the base on the right side, with absence of vesicular 
murmur There was tubular breathing over the upper part of the thorax on 
the right side, accompanied by wheezing 

5 00 Five hours after blocking, opacity of the low r er right lung, displace- 
ment of the heart to the right and ascension of the right side of the diaphragm 
were noted 

4 00 a m On May 27, sixteen hours after blocking, atelectasis increased 
The heart was not visible to the left of the sternum The animal v r as dyspneic, 
with complete dextrocardia 

3 30 p m The balloon was removed A roentgenogram taken ten minutes 
after removal showed the right side partly cleared up and the heart again 
markedly visible on the left side The right side of the diaphragm was still 
higher than the left 

10 00 Six and a half hours after removal, the right side of the thorax wns 
clear, the heart had come back to its normal position and the right side of the 
diaphragm was almost at the same level as the left The clinical symptoms ia 
completely disappeared 

May 28, 10 30 a m Nineteen hours after removal of the balloon, recoie i 
was complete The diaphragm was at the same le\ el 


In dog 246 (figs 9, 10, 11), atelectasis was clearly shown by the 
three roentgenograms Complete occlusion of the left bronchus was 
demonstrated by iodized oil 40 per cent injected into the trachea non 
of the oil penetrated the left bronchus The base of the right side 
of the lung had encroached on the left side, and traces of the oil *ere 

visible 
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contributing causes from the determining cause The first are ( 1 ) 
embarrassment of respirator}' movements of the wall of the client or 
of the diaphragm from any cause, be it parahtic reflex as irom pam 
or mechanical, as from posture, (2) increased bronchial secretion* 
caused by irritation or infection of the bronchial mucosa bronchitis or 
pneumonia, (3) decrease or abolition of the cough reflex ( the watch- 
dog of the lungs,” as Jackson picturesquely calls it) as a means ot 
avoiding pain or due to the use of narcotics There is onl\ one determin- 
ing cause, i e , the complete obstruction of a bronchus In a plug acting 
as a foreign body, or by compression from the outside 

The theory of the obstructive nature of atelectasis is not new \s 
w'e have already mentioned, Mendelssohn, m 1845, and Trauhc m 
1846, succeeded in producing this condition b\ plugging the bronchu 
with paper balls Lichtheim, in 1879 published the results ot hi- 
remarkable experimental w'ork m which he used rabbits, plugging then 
bronchi with sticks of laminaria introduced thiough an opening in the 
trachea and controlling the results b\ opening the thoracic cault from 
time to time Although he could not use either the bronchoscope or the 
roentgen ray, he obtained accurate results lie was not onh able to 
produce a typical atelectasis each time but he showed that the caibon 
dioxide w r as absorbed far more quickh than the oxegen and the 
oxygen more quickly than the nitrogen in accordance with pin mi o- 
chenucal laws This was the first demonstration that atclcctasi- is dm 
to absorption of aheolar air by the blood circulating in the uheohr 
capillaries Plugging of a bronchus or ligature ol it without Iw itmn 
of the pulmonary and bronchial \esscls was tollowed In eoinpkh 
absorption of the contained air within twent\-tom hours Hut n tin 
vessels are comprised m the ligature, the lung become- cdcmitou- and 
more or less necrotic, and the air docs not complete 1\ di-ippiur I In 
paradoxic occurrence of the edema of the lung (which lm ms pci 
sistence ot circulation to some degree e\en after ligatuic ot the pui- 
monan arten, the \em and e\en the bronchi il \cssO-) i- dm to the 
fact demonstrated In Kuttner tint small branches ire gnen to the 
lung from the pericardial esophageal and mcdustintl \cs-cl- 

Accoiding to Lichtheim, after ligature or complete < distinction oi i 
bronchus the corresponding lobe or lung m r dibit- become- urli-- 
in from about two and one-half to four hour- During the hr-t ho lr 
the decrease of \olume is rapid, but the lung cumenes n- i orm 1 
color During the second hour the lung shrinks more and iro*a u 
on its surface black-red islands appear which grtdudh Income c<<i- 
fluent as the lung becomes airless Tin- lrrcgnhr ippe.rmu o, 
atelectasis is due to the fact that the acmitv oi the cap’ll one- m t’ 
lung as well as of other organs \anc- m dima.n p-rt- •> *> 
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of the corres pond.ng side of the ltmg.Vnd o°£ the^ecefsfc oU ‘^'“T 
ocdus,o„ complete The experiments also show that JelictoTiT 0 ,7 
appears as soon as the obstructing agent ,s removed Th ' same' 



Fig 10 (dog 246) — Roentgenogram taken twenty-five minutes after block- 
ing, 2 cc of iodized oil 40 per cent was injected into the trachea above the 
balloon by bronchoscope Note that none of the iodized oil has entered the 
left bronchus, the right lower lobe has encroached on the left base, the 
diaphragm is high on the left and the shifting of the heart 


phenomena are reproduced when the balloon is disinflated slow It and 
spontaneously because of a small leak at its neck Roentgenograms of 
dog 255 (figs 12, 13, 14) show this clearly 
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which latter we shall borrow liberalh) up to the present da\ It i> 
known that atelectasis may occur following (1) ligature of a bronchus 
(2) obstruction of a bronchus, (3) opening of the thoracic eaut\ and 
(4) compression of the lung b\ fluid or air present in the thoracic 
cavity The question arises wdiether the real cause ot atelectasis is 
always the absorption of the air In the circulating blood 

1 Atelectasis Folloxvmg Ligatwc of a Bronchus — \\ e hate «ecn 
that carbon dioxide, oxygen and nitrogen of the air are cnmplcteh 
absorbed in a time varying according to the size of the animal trom 
Uvo and one-half to four hours in rabbits and three da\s m dogs and 
that the carbon dioxide is absorbed more quickly than the o\\ gen 
and this more quickly than the nitrogen These are experimental 
facts There are now T few r er difficulties m the way of explanation ot 
absorption In fact, absorption of alveolar air In the blood of tin 
capillaries can take place onl} if the absolute and relatnc tension of tin 
gases of the alveolar air is greater than the tension of the same gases 
in the blood This is possible onl\ if it is admitted that the elasticity 
of the tissue of the lung is not exhausted before a complete contact o) 
the alveolar w r alls is effected If the ah cob of the lung were like 
myriads of toy balloons in which, even after complete spontaneous 
deflation, a cavity with air still remained, an equilibrium would bi 
established between the gases of the ahcolar air and of the urculattug 
blood, and no more absorption would occur 

Against this hypothesis of perfect elasticity of the lung n in appt tr- 
ance at least, the fact that if the thoracic ca\it\ is opened widely (with- 
out ligation of the bionchus), the lung collapses but dots not become 
atelectatic, i e, airless The minimal air still run, tins md n putt, oi 
this lung floats in yyater and gives off air bubbles when expressed under 
water The same aeration is obseryed in the lung ol the < id,i\er 1 his 
objection however, is only apparent because m the he mg tiiuml (as 
Traube first showed), the lung becomes blackish blue and urlm* m 
from one to two houis after the opening of the tlmrix 1 lie t'pli 
nation of the deferred atelectasis i*. that because oi ml) qm oi tbi 
walls ol the small bronchioles of the contraction of tlietr nuisculir rn <* 
(Bartels) and of the length of the bronchial tree a resist met to tin mm 
plete exit of air is offered hut the nr which remains m the dye oh o 
compressed aho\e atmospheric presstirc and so iv dwnrkd b\ k 
circulating blood This is ob\ ions because n the ahtol ir mr v < n m 
under a pressure greater than the atmospheric nr n the hrmwln vere 
open, air would enter the aheoh to replace lb a vh.th ! id 1 m 
absorbed if absorption could take plate under such eoiidm*, o 1 
consideration leayes no doubt that the tl u-ticiix • » i ibe b”V i 1 
exhausted until all the .air is expelled (or rather tkork 1) 
the lung comes hack to ns pren nnl lUkuaiv m 'dn ,, i 
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Space does not allow us to deal with these questions in detail , they 
will be elaborated in subsequent papers We shall give briefly the 
results of our investigations, which we are continuing, especially those 
made to localize the infection m the atelectatic lung 

1 The time necessary for the establishment of atelectasis when 
the lung is filled up with oxygen is short Immediately after the 
occlusion, the heart is markedly shifted, and after one-half hour the 
atelectasis seems complete Atelectasis is a much slower process when 
there is air in the lungs, although by roentgen-ray examination the 
process is marked by the sixth hour 



Fig 12 (dog 255) -Roentgenogram taken 
atelectasis of the right lower and-fncdian lobes is noted, balloon 

2 The most frequent complication of the t ^ 0 n C hial in 

suppuration — a real purulent pneumonitis of the u g, 
ongm Other types ™ our sections, 

by Drs L Esperance and Sy ’ ,, a j - iK l typical broncho- 

acute hemorrhagic pneumomtis (as in mflue ) J , lo . 

=X=r. - t? ' Sr:— - ... 


COR} LLOS-BI R\ B 41 1 / — 1/ tSSIl L 1TLLLCT l V/ s 


:Vi 

hours ma} elapse between the ligature of the pulmonarv \e«>tl and the 
establishment of a hemorrhagic infarct Thu; «incc the normal inner 
(with the chest open) becomes complete!} “airless m irom one to two 
hours, there is a sufficient margin of time tor comparative ob=enatioi 
and deduction From six to eight hours after the hgauire oi the pul- 
monary artery^ the lung will become smaller because it ha; been emptied 
of blood , but onl\ its surface, to a depth not exceeding from 1 to 2 mm 
has become atelectatic Its center is full of air This airle-'iic.-- on the 
surface is a phenomenon independent of the circulation, because it j; 
observed even in the cadaver's lung when it is exposed to the air and 
is due to the expression of the alveolar air through the alveolar walls 
That the air is not expressed through the airwavs is proved because 
(1 ) the phenomenon is not observed in the cadaver when the thoracic 
cavit} is closed (when there is no air around the lung; and (2) the 
same phenomenon is noticed even when the lung is extracted from the 
chest and one of the mam bronchi is ligated In the second instance 
both lungs contain the same amount of minimal air at the moment 
the peripheral atelectasis will advance to the same degree in l>oth 
According to the foregoing facts, there can be no doubt that the principal 
cause and the mechanism of atelectasis is the absorption of alveolar 
air In the blood 

4 Atelectasis Caused by Compression of the Luna by an L \ ltdatc — 
The mechanism, in our opinion, remains the same The portio l ot the 
lung submerged in the fluid is in the same condition a« it the thoracic 
cavit} were open 'I he intrathoracic negative pressure is absent md 
thus the part of the lung submerged collapses exactlv is n tne cht't 
were open, the remnants of minimal air are grulualh ab'orlied bv 
the blood The proof of circulator} absorption lies in tl t lact that 
atelectasis is noticed not onh when there is abundant c'udatc filling up 
practicallv the whole pleural cavit} but even when there i- a mob rate 
amount The process is to a great extent independent o> th <ji. i i it. 
of fluid Vet even m this condition the po^ibihtv ot bronchi *1 ob-'-ir- 
tion In an accumulation oi mucus due to disturbar ct o. rt-p *- 
movements must not be lorgotten 

We have told what we know about this puzzling me 'Mo*' .. "» < 
tasis of the lung We have tried to give a- co npb ‘e u «',*>' o' 
the mechanism and ctiologv as we were 'Tie V in p'e < •> <> ,l 
question seem to have been cleared up during tl t 1 f . 't r - < , - 
ciallv since Pasteur called the clinici m s ute .t n to tF <■ ' i. ' ’ 

the possibilitv of its clinical diagnosis Tlie r<* ' ge i-m ' 1 ”< 
scopic examinations have helped m no tr n ill m* - A i • 

tnie that even the most recent p-q^-s <> l this o ' ■ . - , 
is great uncertaintv in the minds o, *^'e n 
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purafve pneumomhs wtach, as a rule, follows occlus.ou Z 

probably because o B coh and other organ, sms (present the mouth 
and pharynx) which the balloon carries down into the lung We will 
give here only two roentgenograms (figs 15, 16) of dog 251 m which 



Fig 14 — Roentgenogram taken twenty-four hours after the balloon was 
coughed up, the right lung is almost entirely clear 


the lung showed a diffuse suppurative bronchopneumonia after intra- 
venous injection of a special B coh strain after blocking The B coh 
cultured from pus m the small bronchioles was not identical with the 
culture injected and corresponded to the B coh normally present in the 
mouth and pharynx of the dog The cultures were supplied and the 
bacteriologic work controlled by Drs J C Torrey and M C Kalin 
5 The gross and microscopic pathologic processes in our experi- 
mental atelectasis are typical Figure 17 is a gross photograph taken 
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coils and consequents bs cliaiiges in the amplitude 01 the griphs We asoidcd 
this to a great extent b> fixing the instrument dirccth on the animal 

The intrapleural pressure was measured bs connecting a double s\ iter 
manometer comparable to the one used b\ Lemon or two tambour'- ior tracuu- 
with two thoracic cannulas, as used in our plnsiologs department The cannnl i' 
were thrust into the respcctisc thoracic casits through the intercostal space liter 
a small incision had been made m the shin In this was we asnulcd am 1, d lgc 
between the cannula and the wall of the chest and am injure m the dthcnc 
tissue of the lung of the dog which would produce pneumothorax 

Tor the obstruction of the bronchi we used a specialh constructed mllat d !e 
balloon introduced through the Jackson bronchoscope The construction ftu 7i 
of this balloon lias been the most laborious and difficult part oi our Uelmtc 
We w r ere looking for a deuce winch would obstruct a gnen bronchus com- 
pletely or mcomplctclj as sve wished, and the degree of inflation of which we 
w'ould at the same time be able to check up with the roentgen ra\ In this u n w< 
w'ould be able to determine the relation between the degree of obstruction and 
the degree of atelectasis produced Previous attempts at obstruction with tonign 
bodies of various kinds, such as metal, cork, laminaria sticks and plugs m cotton 
bad been unsuccessful In its final form, our obstructing balloon is composed <n i 
small glass tube, 4 cm in length and a little less than f> 5 cm across the proxim il 
opening of winch is narrowed in the flame so m to be almost punctitorm \ m 
taugular piece of fine rubber tissue (oldglme) under slight tension is tied os t r the 
distal opening, forming a one-wa\ salsc The tube and salsc are introduced into a 
piece of thin rubber tubing, closed at one cud, a little more than 0 5 cm w id« uni 
4 cm long The best rubber tubing for this purjiose is th it u«td on tin Kollman 
urethral dilator An outer cmcrrng of fine organdie is passed mcr this tube 
which is wide enough to permit the si stem, when inflated to bin i dianuttr > t 
1 5 cm or more The rubber tube and its enuring are twisted so as to o|irt 
the air and dimmish their solumc and arc then tied up m ir the pros mu? < 
of the glass tube, leasing about 15 cm of the latter f re e c hij*' rflumis ruli’i r 
and material arc cut awas near the neck of the glass tnbnie In ibis lorm 
boweser, the balloon can easih be expelled In coughing md m ' ur ( ' p rmii nt 
this happened rcpcatcdls Once it obstructed the Iarsnx cimnu tin «!« uh i t 

tile animal b\ asplnxia For that reason, sse fixed on iis jiroxim d <id i b * p 

of steel piano wire to catch the walls of the bronchus and opjt is im ii ’< < ' o. 
displacement Tile extraction of the balloon with the broncho i p i i - K 
accomplished b\ a long forceps grispmg the wire 1 he hilloon i- dm- i > '< 1 

\ir or water can be introduced into the balloon but e nmnt < < ij> 1> t 

remain well inflated for a long time although sometimes tin s _r idti il's ' i 1 
dismflatcd Tins slow spontaneous elisuiflatiou h is bem n > fid m < r > 
The balloon is conneeted In a piece of fine rubber tubing (not < hi 2 > i < 

glass tubing 45 cm long and ot the same diameter i- i- imiI u r t! • ’ ’ 

of the balloon This bases 5 cm of tubing pn truth ie iron ’> • ’ 
when the balloon is m pi ice \ 10 cc -sriuee filled with t u< i* ’ ' ’ 
bromide solution is connected with the line gl i" tnl m. *t t , - > > 

He tore connecting the kalloon to the ili-t il end ot the 1 *e -1 * *' ' 

is filled ssith the sime solution in e>nbr to t'pel the or 1 ! 1 

mn\ reads for me 

The Jackson bronchoscope fd mm m diiimteri i r 1 > ' ‘ 
lieing lollosstd as m man When are i ed t 1 r - h <h e < 

bexau<e eif tile 'traiebtlle «s nl the Ce i 1 Si^’t 1 *',' r h 
ot the mi will ot tin minial the ni”a th c u ’ ' 
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unposed ” h “Sa a p r-‘br eS ““ **"■ ° f “***» ^r- 
complete Csappea^f £ ^7*^ ^ 

the fetal lung (fig 20) , marked d, teat, on of the ap.llaneTXl ‘° 
filled up with blood, bronchioli filled with exudate a rofi ” 
purulent, and edema of the cap.Ha^ wal. Often the're was 



Fig 16 (dog 251) — Roentgenogram taken six days later, left lung uas 
blocked and 1 cc of B cob culture injected intratenouslj , four dajs later 
the dog died and a nonspecific B coh-slrc!>tococcns bronchopneumonia r\as 
found superimposed on atelectasis 


of the alveolar walls and the peribronchial spaces with pohmorpbo 
nuclears which were confluent and gave the picture of diffuse suppura- 
tion In a few cases, necrosis of the parenchyma t\as observed 
comparable to gangrene of the lung 

It is clear from the foregoing experimental results that there is not 
the slightest etiologic clinical or pathologic difference between out 
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No changes were noticed during the pulling crushing or cutting 01 the 
nerve and no differences between the respiraton rhuhin- ot the tw<> 
sides 

Expfrivfxt 1 (dog 211) — \ white male terrier weighing 6 kg n^i! 

Iso-amjl-ethjl barbituric acid 10 per cent solution r\as K ncn mtrapen- 
toneallj , 55 mg per kilogram of bod_\ weight or 5 3 cc \itcr twentv minutes 
ether was given bv the intratracheal tube as the anesthesia was msutticicnt 

The pneumographs were fixed on the back and the sternum of the animal wiJi 
hooks screwed into the spinal process of the se\cnth thoracic umbra and In 



Tig 1 (dog 211) — Doubli piieiimogr iph tracuie Tin upper * i < 1 \ 

resection of the phrenic ner\e under ether am stlu si i no ihituis \\ 1 1 1 i id 
during the pinching pulling, crushing or cutting oi tin in . i >' > i 

fcrences in the respiratorv rhvtlim between tin two sides 1 he 1 1 e r ' i 

shows resection of the phrenic nerve (I ) of tin ann d< f< e i <' o 1 ' 
changes were noticed (Figures 1 2 and 3 haw been •at in bed 1 

junction ot the middle ami inferntr third <>t tin 'iirnu 11 < t 

were connected with the tamlmurs s u lv to tal e trtci le <’> r e ' e 
\n incision was made in the skin behind tie j » ei *■ 1 « , t r < 

ste rnomastoid which was held mesnllv Tin p’m n ern i* 

were cut and c\cr\ branch which was tl mulit to r', w , ' 

tills nerve was e tit The inree was pil’ed • i” a d ,v i i \ r T 
Cl antes were not observed in the tr cm*.' i ^ > «’ ' t 

nerve was pulled or pine bed within* i \ i ' n ' 'e «’ < "< 
the avulsion ilnl not produce nnv dt’Tt re t e i 1 v r t 


Fig 18 (dog 199) — Photomicrograph showing one of the complications 
(acute exudative pneumonia) engrafted on an atelectatic lung 



Fig 19 (dog 198) —Photomicrograph of an atelectatic lung Compare 
the fetal lung in figure 20 
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l)een gnen iso-ani) tl-etln 1 barbituric acid These disturb mcc- dis- 
appeared in a few minutes We did not notice am difference between 
the two sides 

Exi'FKiMtxT 2 (dog 216) — \ white cocker-spaniel weighing 7 7 Ke was mid 

On March 7, 1927, iso-arm 1-ctbv 1 barbituric acid me per hi|o_ran o. 
w'cight, or 44 cc was administered, fifteen minutes later mc'-the-n was c<>mj»u'r 
but not extreme!} deep \t the fifth interspace on the right side at tin ,m|] ir\ 
line, a small incision (1 mm) was made in the shm and the mtr iplriir d 
cannula, connected bj a sterile rubber tubing with a tamlnuir w is mmd mt > 
the intrapleural space All aseptic measures were taken The lc\er ot tin 
tambour immediatch started to oscillate, which was proot that the right span 
had been entered and that pneumothorax was not present The s mu procedure 
was repeated on the left side Each intrapleural ca\it\ was connected with i 
tambour Phrcnicotoim was performed on the right side with the usual teehnu 
When the nerve was pulled or pinched, a violent respiratore mow mint occurn d 
After a few seconds, the respiration became almost norm d This disturb mw n 
the rlnthm seemed to he due to the reflex produced In the pinching bee imo it \ w 



Fig 1 (.dog 217) — Tracing showing respirators mow mint' dn r im mtr 
pleural pressure 1 Regular rcspirtiton, excursion on 1> th uh w,t ' 

upper is right side and lower is Jett 2 Might dicna'i m n pir it< rv t'iu 
sion has often been noticed without im ipparmt eame aid, i . .t tuuj r ir 
duration, 12 '16 p m ? Incision of shut dog re ut' 'lirlitlv r< puVi 
increased •/ Pinching oi right phrenic nerve sir tight nsjwtto \ i < i< 
oil both sides 5 Respiration Inch to normal ft Pmeliiiu t ai ' i 

reaction 7 Right phrenic ncree cut, 12 l's p m tw<> bin -esprit \ 
ments followed In rapid respiration again 


reproduced when we crushed the brachial plexm <o tin iiiiw! i 
not follow (ng 2) 

The same phenomenon w is produe'ed in de-g 21/ u > < r *’ 
circumstances Phrenicotonn was piriormed on t lie V. s 2, e 
<b<l not lollow (fm ^ ) 

In order to find out whit would btppui it in < e'« -< 
bronchus was perlomic'd when tin dnphrigin w is v-tin ’ 
b\ section oi tlie phrenic nerve we per to*- ' d i - w 
lett side on dog 242 under w- innl e’bvl b -b ' ,T e 
\ roentgenogram tiben be tore ph iUihim ■’ t e 1 
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The same phenomena were produced in all our c' penmen.* II i 
diaphragm is alwa\s higher on the side on which atekcta*i* h i* o- L irrtd 
tlian on the sound side 

2 The most important part of our experimental v.orf- hi* ken 
directed to the stud} of the obstruction ot the hronclui* and it* rt *uh* 
First of all, we tried to find a w a\ In which it would he po**ibk 
follow' the successive stages of atelectasis b\ direct \i*ion \\ < truo 
the transparent thoracic window without great sncce** u*mg e n* to- 
the experiments The thoracic ca\it\ was opened wide and i phte m 
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right 
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i\ oid dc*ice uion of the lung \ hromlir* e i* ’lu > < ' 1 

bronchoscopic mtiodmtion ot otir hilloou lit imp ■** h * < 

tuning the celluloid in good po*itton lor *e\c'-tl 1 •* r * 
luted In our experiment obliged u* to *c rah ri ' u « 
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6 cm of water, with from eighteen to twuuv mnhu n,j. i m „n 
'Jhis proved sufficient to keep the animal alive tor -turil hours tup 
to six hours m dog 214 when the cuction was cut nil In accident while 
the heart was heating regular!) and stronglv and twelve and a halt 
hours in dog 224) When the animal was thus placed and the intra- 
tracheal tube withdraw n. it breathed normaliv In mouth cxicth i- it tin 
intrapleural pressure had not been disturbed Cunoush enough with 
a rate of eighteen revolutions a minute oi the valve, dog 21-* bad 
real respiratory movements of its thoracic walls at one-halt the rau 
of the revolutions of the valve When the rate oi the valve w t- 
mcreased, the respirator) movements slowed down It was thus po-u 
hie to reach at least a temporan equalization ot the two rate's \,n 
regulation of the respiration the bronchoscope was introduced ind i 
bronchus blocked 

Exitrimi \ r 3 (dog 218) — \ white mile poodle weighing 7 7 Kg \\a- im-i 
Iso-annl-ctlnl barbituric acid, 00 mg per kilogram of weight was mjeetul r o 
the peritoneum Anesthesia was complete in fittecn minutes 

March 10, 1927, 10 25 a m Intratracheal insnfllalion w is established 11c 
tiioracic cavitv was opened In mulsternal section tl.alfour retractor) lie t i 
mal was placed m the negative pressure box md tin collar tastened tr<u i ' r 
neck The cover was replaced and the l>o\ teste tl air tight 1 he l*iv was <<> "u c’-’l 
with the rotating valve and regulated to eighteen revolutions a mitmn and i -a am< 
pressure oscillations Iietwecn 5 and 7 cm of water Tin nisuniati i wn di»<< i 
licctcd Tlie lungs dilated rcgularlv m sMichromsm \ ith the rewduti i ot 1 r 
vacuum oscillations, hut the animal made independent rcspiritnn i .\u r ' 

time to time 

12 05 p tn \ balloon was introduced through tin I -a nl< " * 1 ’ 

inferior right lobe bronchus and blown tip with a ee oi iti r - •> •<> * r \ 

the lobe 

12 15 The lobe shrank to hall its s) 7 i -end was % c 11< \ p 1 1 m < t i , i f 

tlian the rest of the lung, it did not c\j>and during in pir t u 

12 30 The condition v\ is the s-etnt I he right 1 m e i ' 

lower lobe was bluish The he irt he its etc re strong md r t e tar 

12 45 The loin, became darker and the 't’e <>i lh> 1 i c >’ ’ 

1 50 The inferior loin teas mirlcdh him md <’ irl ; ’ 

ippeared on its surface The v icnnm w is purpo ch 1 * 1 < ’ ' 1 ' 

Tlie otleer lobes Kcame contphlelv dt indited tie iu'h'i ! ' 
showed tbit the' obstruction w ts good 

2 05 Tlie heart gradeeallv stojpul b< itum \i < r •’ • ' < 

into the he irl it teas revived lor a few t e > neat v I *’ r ’ •' 

Itifp/'cv — 1 he lower righi loin w * ’hit h ee ’h r > 
ind w is one third ot the m r ml i e *!n 1 u ! t '• e , ' * 

complete lv without nr hut i pese ot i 1 • ’ ’ ’ms ' 
other lohts doated readilv <■ i the s rj v< 

1'xiiKtviXT 4 (dog 21 u ) — T’ - c\,» < ’ e ' 

on clog 318 with the dutcrc in ’’ ’ ,l t *’ " 
ph'eh is po-sihle with j 1 n ’ l si 

\ nder the Ureicis oi tlu w ’ d V\ t • , " 1 ’ 

dr-u'c iWs i 
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5 00 11k lie irt licit wns strong, tin. rite moderate, the respiration rate was 

32 md tlie ncmmi rate, 1C Hie right lower lobe was bluish and well hidden 

behind the heart, close to the \irtcbr.il column 

(> (K) \\ Ian the clamps were returned and the chest opened, the animal made 

\ igoroiis nun emeiits of the chest, which made it extremely difficult to keep the 
thorax open The chest was quickie clamped and the coeer of the box tightly 
'•lalul The heart heat was strong, and the dog breathed well 

7 00 The ri spiritual rati was 32 the \acuiim rate, 16 The right lower 

lobe was sm ill md w is sun with the greatest difficult by retracting the heart 
to the lift 

0 (X) \ slight amount of ether was administered he the bronchoscope The 

left Iohts wire prominent especialle the lower lobe The right lower lobe evas 
the same as before 1 he e lemim rate was 18 respiration in the vacuum box was 
22 respiration without the e icuitm eeas 28, the chest being clamped 

9 00 The animal struggled eioleiitle ee lien the chest w r as opened Further 
marked changes wire not <un 1 lie anesthesia was taken well 

10 00 The in monieter read 0 to 2 

12 (X) The dog was in good condition and breathed well There were no 
more ch uiges than it the preuous examination 

March 22 1 20 a in \ sufficient amount of ether was administered under 
slight pressure Changes were not noted 

1 45 The \ acuuni apparatus went out of order, hut the animal breathed well 
with the chest clamped The manometer read 0 to 2 

2 30 The animal died 

fii/o/’n — The trachea was clamped The clamps were removed from the 
chest The appcirancc was t\pical of massne atelectasis The heart seemed to 
he to the right, the right side of the diaphragm was rather cupped and high The 
left lobes were prominent and clearh seen, although one had to push the heart 
to the left to see the right lower and acccsson lobes, which w r erc shrunken and 
oi a In id hue The right lower lobe was affected m its lower tw'o-tlurds The 
affected lobes sank in water, were airless and firm 

Microscopic section of the affected lobes rescaled complete atelectasis without 
complications 

I hese three experiments show clearly the gradual production of 
atelectasis b\ obstruction, the development of which we followed step by 
step Atelectasis was not complete in the first two cases because the 
time was not sufficient, but it was complete m the third case, in which 
the lobe was filled with oxygen It was difficult to keep the anima 1 alive 
under these conditions, several animals died within from one to three 
hours after the beginning of the experiment The same sequence of 
phenomena always presented itself Although the observations made 
during these experiments were convincing, we believed that it was 
necessary to find out what happens when the lung is occluded under 
normal conditions when the pleural cavity is intact 

3 Obstruction of a main or secondary bronchus was carried out m 
thirty-three dogs, fluoroscopies were carried out and serial roentgeno- 
grams made , clinical evolution was closely followed, autopsies recorded 
and sections of the lung examined In all our cases, we reproduced 
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ARCHIVES OF SURGERY 


SUMMARY AND CONCLUSIONS 

1 The determining cause of massive atelectasis of the lung for 

to obtofTT ) ’ 'I’ 6 ''’" ‘V S post °P erat ' ve . spontaneous or secondly 
to obstruction by a foreign body or to infection, producing bronchial 

exudate of membranes, is always a complete obstruction of a bronchus 
(mam, secondary or small) or compression of the lung (by effusion 
pneumothorax, etc) which abolishes the effects of the intrapleural 
negative pressure 

2 The term “collapse” may lead to confusion because it does not 
always signify “airlessness,” which is meant when the term “atelectasis” 
is used Apneumatosis would be an even more adequate term than 
atelectasis 


3 The obstruction of a bronchus in postoperative cases is due to a 
plugging by mucus, which may be present at autopsy or which may have 
been expelled before death It is possible that “plugging of a bronchus” 
may be effected by thin secretion or exudation occluding the lumen of 
a bronchus, so that the word “plug” must probably not be taken too 
literally This interesting point is being given further study 

4 As an aid to the accumulation of mucus, there are all the causes 
or factors which dimmish respiratory movements and cough, namely, 
pam, paralysis of the respiratory muscles (intercostal, diaphragm) 
reflex respiratory inhibition from whatever cause, general cachexia 
recumbency or narcotics 

5 Spastic contraction of the bronchial muscle does not produce 
apneumatosis, but it does produce emphysema 

6 The existence of so-called “angioneurotic edema” of the lung 
has never been proved, clinically or experimentally In the cases of 
acute anaphylactic shock m the guinea-pig, emphysema and not col- 
lapse” is produced even when edema occurs (Hoover) 

7 Atelectasis may predispose to infection by fixation in the paren- 
chyma of the lung of septic emboh or microbes present m the circulating 
blood This suggests the usefulness of the investigation of lobar 
pneumonia m possible relation to obstructive atelectasis because this 
could explain the anatomic lobar disposition of the disease in relation to 
the obstruction of a bronchus by (1) the pneumonic sputum which is 
so viscid and tenacious and (2) the diminished force of expectoration 

8 From the foregoing considerations a definite therapeutic con- 
clusion may be drawn When simple methods, such as shaking or 
changing the position of the patient, are not quickly successful, the 
obstructing agent must be removed by bronchoscopy with aspiration or 
extraction m order to hasten recovery and to avoid further septic 
complications, such as bronchopneumonia, pneumonia or abscess Ar i- 
ficial pneumothorax, as advocated by Elliot and Dinghy, may ie a 
palliative but is not a therapeutic measure 
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J lie possibility of establishing atelectasis of the lung with an intact 
t hoi ax baMiig been dcmonsliatecl, we continued our investigation 
further 1 he pioblcms to which we tried to find the solution were 

1 Tin. r-ipulm of (lit establishment of atelectasis when the lung is filled with 
owgtn before the obstruction 

2 1 lie complications of lukctasis 



Fig 11 (dog 246) — The animal died fifteen hours after blocking Roent- 
genogram was taken six hours after death The heart is greatly dilated, no 
iodized oil in the left lung, right diaphragm higher than during life (fig 10) 


3 The result of the extraction of the obstructing balloon in the complicated 
cases 

4 The relation between atelectasis (apneumatosis) and localization of the 
infection in cases of bacteremia 

5 Pathologic processes in atelectasis obtained b> obstruction and the gross 
and microscopic complications 
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105 F. recovery may occur, if the balloon is extracted and the pus 
contained in the affected bronchus aspirated Recovery is impossible 
onl) in extremel) severe cases, when the animal is moribund 

The time of the development of infectious complications is variable 
It \aned from twenty-four hours to six days in our dogs Compli- 
cations seem inevitable when the occlusion remains complete for more 
than sc\ent\-two hours We often recoided death occurring before 
the foui th 'em probabh due to heart failure or hypertoxic infection 



Fig 13 (dog 255) — Roentgenogram taken five days after blocking, only 
the right median lobe is slightly haz\ , balloon is less inflated 

Death occurred immediately only in rare cases in which the balloon, 
displaced from a main bronchus, occluded the trachea and killed the 
animal by asphyxia 

4 The relation between atelectasis and the fixation m the lung of 
circulating microbes is one of the most interesting features of this 
postoperative complication Cutler and his associates, Scott, Elwyn and 
others, especially Karsen (Scott), believed that apneumatosis favors the 
development of bronchopneumonia, and, more rarely, pneumonia and 



KOHLER’S DISEASE * 


LEONARD W ELY, M D 

SAN FRANCISCO 

Kohler’s disease is a peculiar condition m which the tarsal navicular 
bone is abnormal in shape, size and density It was first described by 
Collier of W lesbaden in 1908 It afreets boys more often than girls in 
the proportion of about two to one The age limits are from 1 to 10 
years, the great majority of cases occurring m patients between the ages 
of 3 and 7 The disease is characterized by pain which is made worse by 
exercise Sensitiveness is also present over the navicular bone, possibly 
accompanied by redness and swelling The patient limps, and may walk 
on the lateral border of his foot The symptoms persist for a longer or 
shorter time, and then disappear Complete recovery always takes place 
with any treatment 

The diagnosis is made with the roentgen rays The bone nucleus of 
the navicular bone is usually narrow, that is, the distance from the 
proximal to the distal border is diminished, but the gap between it and 
the talus and that between it and the cuneiform bone indicate the presence 
of cartilage The bone itself is usually irregular in shape, and irregular 
and dense m structure, so dense that the usual architecture cannot be 
outlined On the other hand, the bone nucleus is seen occasionally as a 
faint irregular area, much smaller than that on the other foot 

The cause of Kohler’s disease has never been established Operations 
have been rare , one or two surgeons have reported positive cultures, but 
their reports are not conclusive The condition has been ascribed to 
injury, fracture and obscure infection Some recent writers consider the 
condition similar to Legg’s disease and to Osgood-Schlatter’s disease 
In my book, “Inflammation in Bones and Joints,” published in 1923, I 
classified the disease with these and with the true joint mouse found in 
adolescence in the medial condyle of the femur, and ascribed them all to 
an error m the development of the bone nucleus Each condition occurs 
in boys predominately, at a certain age, and has a characteristic roentgen- 
ray appearance 

report of cases 

Case 1 — A boy, aged 4]/ 2 years, complained of pain in his right foot He 
limped at times The mother noticed that he turned his foot out when he walked 
but she had never noticed any swelling The foot was in slight eversion 
motions were free A sensitive prominence was present over the navicular^ bone 
Roentgen-rav examinations showed a dense, irregular navicular bone, much 

♦From the Orthopaedic Clinic of the Stanford Unnersity Medical School 
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immediately after autopsy on dog 254 1 he nonatelectatic lung seems 

small because the clamp occluding the trachea was taken off by mistake 
before the photograph was taken With the trachea clamped, the 
health) lung was two times the swe of the affected lung, which had a 
blackish color and a liver-like hue The bronchi below the balloon were 
tilled with mucus and often with pus We have never found the bronchi 
below the obstruction free from secretion 



Fig 15 (dog 251) — Roentgenogram taken forty-eight hours after injection 
ot second doses of anaerobes, lungs clear, no abscess 


Adhesions of the pleura were found in one case, and foul effusion 
in the pleura was present in another Patchy ‘collapse” was present 
in three cases in w r hich the bronchioles were filled with pus Bilateral 
pleurisy was noticed in two cases We had no case of lobar pneumonia, 
although we had several in which edematous or congested lungs with 
areas of alveoli filled with serum and leukocytes were suggestive of 
pneumonic consolidation (fig IS) 
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& °" e "“ k ta ". fc 

was slightly prominent, but it was not ! * ‘ mp H ' S left nav,cula r bone 
other children in the family who are ateTnd wel 1°“ The"? V** a * ^ 
tion of an old Harrison’s groove and fairlv i a patlent had an indica- 

- ° f — — - ~ ^ b r £ z 



Fig 3 (case 2) — Similar to figure 1, but with 
contour 


slightly greater irregularity of 



Fig 4 (case 2) — Complete recovery symptomatically and structurally after 
almost four years, without treatment 

for roentgen-ray examinations He had not had any further trouble with his 
foot Clinically, there was no sign of disease and no deformity except, perhaps, 
a minimal prominence of the navicular bone. Roentgenograms showed two normal 
navicular bones 

Case 3 — A boy, aged 6^2 vears, was brought to the clinic with a history of 
swelling in his left foot for two weeks Little pain was present at first, but it 
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experimental cases and the human cases reported in the literature We 
have purposely tabulated the lattei to facilitate their comparison We 
found 118 cases descnbed and 12 mentioned m the literature, 
making a total of 130 cases These do not include cases of frank 
obstruction bv a foreign body Ihe observations made in our con- 
clusions are based on this similarity, and although they mav appear 



Fig 17 (dog 254) —Massive collapse of the right lung, the clamp occluding 
the trachea was accident!} removed before the photograph vas taken With 
the trachea damped the healthy lung was twice the size of the affected one 

somewhat radical, we believe that they are backed by experimental and 
clinical proof Above all, we think that a practical conclusion results 
from this study, namely, the importance in atelectasis of the removal 
of the occluding agent by bronchoscopy and aspiration, and the value 
of the therapeutic benefits that are obtained 



Fig 7 (case 3 ) —The left foot, shown ra figure 5 three 
recovery without treatment 


years later 


Complete 



Fig S (case 3) — The right foot shown in figure 6, three years later Com- 
plete recovery, without treatment 



Fig 9 (case 4) —The navicular bone shows a rather dense cortex, similar to 
that in figure 1 Its smooth surface is not that of a diseased bone 
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The importance of bronchoscopic treatment and aspiration of secre- 
tion, exudate or membranes obstructing the lumen of a bronchus is 
apparent Although the prognosis in this disease is generally good, 
one cannot know at the onset what its evolution, duration or compli- 
cations will be Therefore we cannot too strongly insist on the necessity 
of bronchoscopic treatment when shaking of the patient, change of 
position and other measures are without beneficial effect 

We suspect that under certain circumstances even fluids that are 
not ver\ viscid may be able to “plug” a bronchus effectively, during 
our experiments, this question often occurred to us The altogether 



Fig 20 — Photomicrograph of fetal lung (atelectatic lung) 


special physical conditions existing in the bronchial tree (because of its 
shape), the constant decrease m the velocity of the currents of air 
and of the sensibility of the bronchial mucosa to cough, producing 
stimuli as the alveoli are approached (as pointed out by Lincoln and 
Archibald) and other factors are subject to wide changes and modifica- 
tions with possible alterations in the mucosa and in its ciliary epithelium 
Congestion, alteration m the diameter of the bronchial lumen, action 
of capillarity and other factors may render possible an effective occlusion 
of a bronchus by fluids of only moderate viscosity The bronchial 
tree cannot be likened to a system of glass or rubber tubes, nor the 
alveoli to a system of rubber balloons These are interesting problems,, 
which we are investigating 
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in the region of the left navicular bone, with sensitiveness Extremes of motion 
ere pain ul The roentgen rays showed the typical appearance of Kohler’s dis- 
ease The foot was strapped with adhesive tape, and all symptoms had disap- 
peared in about a month Thirteen months later, the boy was again brought to 
the clinic complaining of pain in the right foot The roentgenogram of the right 



Fig 12 (case 5) — Roentgenogram taken four months after figure 11 The 
disease seems to have progressed, but the condition was said to have disappeared 
shortly afterward 



Fig 13 (case 6) —In this case there is simply marked irregularity of structure 
of the diminutive navicular bone, without the usual increase in density of Kohlers 
disease 


out did not show an, abnormal, ties, that of the left showed a 
he left navicular bone as compared with a roentgenogram taken > F - 
ear, but some irregularity ,u structure was still present, although all sympwm 
r C re absent Eighteen months later, or almost three vears after the fir 
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exist without causing any symptoms or physical signs A close scrutiny 
of the roentgenograms often reveals greater or less abnormalities in the 
other bones of the feet In spite of the great abnormality in structure, 
as shown by the roentgen rays, five patients recovered promptly with 
little or no treatment The patient in case 5 wore a plaster for about six 
months, and then recovered Not only does the patient recover promptly, 
but roentgen-ray examination shows that the apparently hopelessly dam- 
aged bone slowly develops and becomes normal in structure and in shape 

CONCLUSION 

Kohler’s disease is a developmental anomaly of the tarsal navicular 
bone accompanied by symptoms Patients with this disease always 
recover spontaneously As in Osgood-Schlatter’s and m Legg’s disease, 
the anomaly may exist without symptoms The patient should be treated 
symptomatically 
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He had not any sickness for forty years At the age of 14, he had suffered 

The "The t 7f I™''’'™” 3 There ™ ”0 history of abdommal disorder 
The weight had been the same for several years 


Physical Examination The patient was large and moderately obese There 
was no hernia There was marked rigidity of the upper two th.rds of the right 
side of the abdomen which extended somewhat posteriorly Tenderness Mas 
exquisite over this area A mass could not be palpated, probably owing to the 
rigidity , tenderness and obesity The temperature was 99 6 F , the pulse rate 
100 and the white blood cell count, 17,000 Otherwise the results of the exami- 
nation were negative 


Operation — Ethylene and ether anesthesia was givei An incision was made 
near the midhne in the upper part of the abdomen There was a quantity of free 
clear fluid in the peritoneal cavity A large mass was seen at the right side of 
the midhne, consisting of a large fat omentum This was discolored bluish and 
red in areas There was a complete twist to be seen at its base just below the 
stomach The omentum was not attached to the transverse colon The mass 
extended across the transverse colon for about 4 inches (10 16 cm ) and la> 
beneath the hepatic flexure of the colon, where it was partially attached (fig 1) 
by recent fibrinous adhesions to the epiplo c appendixes The surrounding tissues 
were edematous There was no evident constriction of the transverse colon The 
whole omentum was twisted and strangulated with hemorrhagic areas throughout 
It was resected above the twisted region, which was somewhat smaller than 
the thick, fat distal mass The base was completely twisted one and one-half 
turns The appendix, which was bound down and not inflamed, was not removed 
The gallbladder, stomach and pancreas were normal 


Pathologic Examination — The specimen consisted of a firm mass of 
omental tissue, 11 cm wide and 2 cm thick The anterior surface was smooth, 
lobulated, glistening, reddish yellow with darker streaks of red running betueen 
each lobulation About one third of the middle of the posterior surface was 
lemon yellow The remainder was like the anterior surface The cut edge was 
dark red and contained congested blood vessels, which with the omental tissue 
surrounding the base had twisted one and one-half times Surfaces made by 
cross-cutting had a core of dark brown, distinctly lobulated, slightly softer tissue 
than the covering This was surrounded by reddish-yellow, firm tissue 2 mm 
thick in the anterior surface, 5 mm in the posterior and about 15 mm from the 


sides 

On one side of the omentum was a small tag or process the pedicle of which 
had also twisted (fig 1) 

Microscopic examination of a section showed many fat lobules in which the 
fat cells were separated by blood The lymphatics were filled with polymorpho- 
nuclear leukocytes and a few lymphocytes In the connective tissue, likewise, 
were many polymorphonuclears 

Postoperative Course— There was an acute dilatation of the stomach on the 
second day, which was severe and lasted three days in spite of repeated aspira- 
tions On the eleventh day, bronchopneumonia developed in the right base, run- 
mng an atypical course and possibly being embolic in origin It laste a o 
days The patient was in the hospital for twenty-six davs and made a comp e 

recovery , , 

One jear later he was entirely free from complaints and doing his usual 
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The^wafno\3r°The T aMom'rlr S m0dOT,d >'° te ' looUd anxious 

exquisite tenderness over the °,T ‘■'“’T"*' d “V° ° besll > Th '« "* 

somewhat along the ZL ot tetXSSI ZZZT 1 

™ l“‘z d,,v " as no1 defirate A mass ““ ,d « "hCs 

The temperature was 994 F , the pulse rate, 92, leukocytes 12 000 m, 
results of the examination were negative ’ ’ Otherwise 

m, r ?/ C T? 0,, ~ E f thyIene anesthesfa was given A muscle splitting mas, on was 
made The peritoneum was thickened and edematous There was constderahl 
clear fluid in the peritoneal cavity The appendix, which was congested and felt 
to contain a fecal, th, was removed The surrounding structures were also con- 



Fig 2 (case 2) — Strangulation of the distal half of the obese omentum by 
torsion following unusual physical exertion The narrow pedicle is apparenth of 
long standing 


gested The changes in the appendix were not thought sufficient to explain the 
surrounding edema and congestion The incision was therefore enlarged and the 
abdomen explored A mass the size of a kidney and resembling it in color could 
be felt and seen just above the incision This was easilv separated from seieral 
edematous epiploic appendixes, when it was seen to be a strangulated hemor- 
rhagic omentum The omentum was narrorved near its middle portion b\ a 
narrow pedicle which was twisted one and one-half turns (fig 2) It was resected 
above the pedicle, and the raw end was closed with transfixion sutures The 
abdominal viscera were otherwise normal on exploration 

Pathologic E\ aim nation —Gross The strangulated mass of omentum mea- 
sured 14 cm in length It varied in width up to 5 cm and in thickness up to 
3 cm The pedicle was 4 mm in diameter The one and one-half complete 
twists tended to return after untwisting Distal to this point the omentum was 
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ETIOLOGY OF PURE TORSION OF THE OMENTUM WITHOUT 
HERNIA, ADHESIONS OR NEW GROWTHS 

Sc v Eigteen cases of torsion were stated to be found m males 

in females ’ 


Sl\ 


Age The average age at which torsion occuri ed was 38 years the 
youngest patient was 1 year of age, and the oldest, 63 Two cases 
occurred in the fust two decades, seven m the third, four m the fourth, 
siv in the fifth and sixth, and only one in the seventh 

Fcictoi s Producing Toision — The Nairowing or Foimation of a 
Pedicle on the Omentum Payr believed that a narrow pedicle or 
bulbous tip predisposed to torsion, which lesulted usually from hyper- 
emia of the veins with lotation around the tense arteries He produced 
spontaneous torsion of the omentum expel imentally by the formation 
of gas cysts from 0 4 to 0 5 cm in diameter, and also by the insertion 
of small pieces of cork and paraffin Torsion was produced, he 
thought, by the shorter arteries acting as a mesentery which, following 
a hyperemia of the veins, produced a spiral out of the convex side He 
demonstrated how torsion of a rubbei tube occurred under similar condi- 
tions He said that factois favoring torsion were similar in a distended 
appendix and might occur m any pedunculated organ 

Cunningham 0 described the omentum as usually lying more in the 
left hypochondrium with the left border extending over the descending 
colon and undergoing less motion than the right side, which frequently 
presents one or more processes Anatomic variations in the blood ves- 
sels may predispose to a pedicle Cowell 10 found that the blood supply 
of the omentum arose from the long epiploic branches of the right and 
the left gastro-epiploic arteries These couise over the transverse colon 
not between the anterior layers of the omentum, but in little peritoneal 
folds on mesenteries of their own They form an arch at the lower 
border of the omentum Posteriorly, a few branches from the middle 
colic artery reach the lower portion of the omentum 

The congenital formation of a pedicle should be considered in 
group 1, since adhesions aie not present Broca 11 has reported torsion 
m a young infant, and it also occurred once m infancy in group 1 
Numerous anomalies of the omentum have been described Draper 
and Johnson 12 emphasized the importance of congenital omental bands 
which, by roentgenologic examination, they demonstrated produced 


9 Cunningham Human Anatomy, quoted by Cowell 


y ^unningnam iiuuwu r c 10 719 

10 Cowell, E Abdominal Torsion of the Omentum, Brit J Surg M 

(April) 1925 

11 Broca, quoted by Thevenard . RR , 76 

1? nrpner and Tohnson The Pathologic Omentum, JAMA 


12 Draper and Johnson 
(Feb) 1927 
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While torsion may also develop from a number of causes it is 

evident that a narrow pedicle may exist for a long time before rotation 
occurs 

Obesity Fat infiltration may predispose to torsion by development 
of a pedicle with a bulbous tip It may also produce changes in the 
blood vessels leading to stasis or vascular tension In the eight cases 
in group 1 in which general obesity of the patient was noted, there was 
little narrowing at the site of the torsion m seven, but in one the pedicle 
was small In ten other cases, the strangulated portion of the omentum 
was described as a fat round mass 

Obesity of the omentum probable predisposes to torsion, since obesity 
was more marked in the cases in which there was no definite pedicle 

Inflammation of the Omentum or Neighboring Viscera Inflamma- 
tion of the omentum or neighboring viscera may lead not only to 
pedicle formation, but may produce hyperemia Acute or chronic inflam- 
mation may result in scars, constricting bands, adhesiolis with a second 
fixed point to the omentum or to incarceration m a hernial sac 
Schoenholzer 10 stated that torsion of the omentum did not occur without 
previous inflammation Skeel 17 reported chronic appendicitis as being 
present in eight of ten reviewed cases, and he thinks that this predisposed 
to torsion Inflammation was probably not an important factor in 
group 1 

Trauma or Pressure An acute trauma of the omentum from either 
within or without the abdomen may produce torsion In Eitel’s patient, 
torsion resulted from chronic pressure of a box My first patient 
fell on the upper part of lus abdomen Bazy 18 has suggested the pres- 
sure of intestinal peristalsis as exciting torsion Piessure of an abdomi- 
nal tumor might produce it, such as an ovarian cyst, or a pregnancy, 
as m Bubis’ 2 case Sudden contraction of the abdominal muscles as 
well as a blow applied with the muscles in relaxation have been noted 
In ICraske’s 10 case, torsion followed an operation in the Trendelenburg 
position Taxis on a strangulated hernia has been noted by Lejars -° 
and others 

Heavy Work or Unusual Physical Exertion Torsion followed 
heavy or unusual work in Mullen’s 21 and in Eitel s 8 cases ^ ie 
symptoms were slow in developing, usually the onset was of short dura- 


16 Schoenholzer, quoted by Thevenard 

17 Skeel, R E Intra-Abdominal Torsion of the Omentum Without Hernia, 

Am J Obst 56 792, 1907 

18 Bazy, quoted by Thevenard 

19 Kraske, quoted by Aimes 

20 Lejars Semaine m 6 d 27 73, 1907 535 

21 Mullen, T F Torsion of Great Omentum, Surg Gjncc Ob 

(May) 1925 
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cases The entire omentum was strangulated m 42 per cent, a portion 
o t ie omentum in 50 per cent and an accessory omentum m 8 per cent 
Where only a part was involved, it was noted that it was the distal half 
m five cases, the right free border in one, the right lower corner in one 
and the right half m the case that was associated with acute appendicitis 
The pedicle arose h}' a slender talk of blood vessels on the free edge of 
the omentum in one and in an undesignated part in four instances In 
the two cases of accessory omentum, this arose from the tiansverse 
colon at the right of the main omentum 

The size of the strangulated mass of omentum varied It was 
descnbed as fat m 69 per cent of the cases In eleven instances m 
which measurements were reported, it averaged 12 by 8 by 3 cm in size 
It usually appeared dark led or purple and was frequently m a state of 
red infarction The veins were only occasionally reported distended 
The consistency was firm, almost as if it were frozen 

Three stages of changes have been described in the omentum The 
fiist stage is congestion and venous stasis, the second, the most fre- 
quently noted, is extravasation of blood, infarct formation and throm- 
bosis of blood vessel as m Kohlei’s 25 case, and the third stage is neciosis 
Only m Simon’s 28 and Lefebvre’s 20 cases were gangrenous areas 
reported Areas of increased connective tissue formation with exuda- 
tion of white blood cells and stasis weie noted m Wiener’s 27 and m my 


cases 

The appendix was found acutely inflamed m Scudder’s 30 case, 
slightly congested m two, thickened in one, containing a fecahth m one, 
obliteiated in one and normal m eight other cases Congestion m the 
appendix could be excited by the torsion or vice versa, although tlieic 
were no adhesions of the omentum to the appendix in group I 

Edema and thickening of the peiitoneum were present over a large 
area near the strangulated omentum m my two cases, togethei with a 
maiked hyperemia which also involved the abdominal muscles In a 
number of instances descnbed, there was an agglutination with recent 
fibrinous adhesions of the omentum to the gallbladder the liver or the 
diaphragm or to portions of the intestine and the ascending colon The 
epiploic appendixes were edematous and loosely adherent to the omen- 
tum by fibrin in my two cases Baldwin 31 descnbed a local peritonitis 


28 Simon, O Intra-abdominal Netztorsioneu, Munchen Med Wchnschr 52 

1979 (Oct) 1905 _ , , „ , 

29 Lefebvre, C Torsion du grand epiploon, Bull et mem Soc dc c nr 


Paris 49 175, 1923 
30 Scudder, C L 


Intra-Abdominal Torsion of the Entire Great Omentum, 


Ann Surg 40 916 (Dec ) 1904 

31 Baldwin, J F A Contribution to the Stud} 
Torsion, Ann Surg 36 940 (Dec) 1902 


of Intra-Abdominal Omental 
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On physical examination, a palpable mass was noted m six cases and 
was absent m twelve It was palpated three cases ,n the right lower 
quadrant, once in the hypogastnum and once m the right upper quadrant 
\A hue the pain was to the right of the umbilicus in Riedel’s first case 
there was a mass in the left lower quadrant palpable by vaginal exami- 
nation In two instances, there was a subjective sensation of a mass 

Rigidity and muscle spasm were noted in twelve cases , the abdomen 
was boardhke m four cases Rigidity was absent in Cullen’s 24 and in 
Grove s cases Tenderness was noted in fourteen cases and rvas 
exquisite in eleven of them 

In one case (Lefebvre) with an acute onset, hyperesthesia was not 
noted Diarrhea was noted in one case (Skeel) , constipation was noted 
occasionally The pulse rate varied from 72 to 130, averaging 96 in ten 
cases The temperature varied from a subnormal to 101 5 F and 
averaged 99 6 The white blood count varied from 9,000 to 17,600 and 
averaged 14,000 in seven cases There were 74 per cent of polymorpho- 
nuclears in one case 


DIAGNOSIS 

The diagnosis of torsion of the omentum without hernia is difficult 
It should be considered in an obese middle-aged man, with acute tender- 
ness and an increasing cramplike pain in the right side of the abdomen, 
continuing for several days following some unusual or violent physical 
exertion, especially m the absence of nausea or vomiting The exquisite 
tenderness which is out of proportion to the other symptoms, and cramp- 
hke pains increased by movement, are the most characteristic symptoms 
Rigidity and muscle spasm, although usually not marked, may prevent 
the palpation of a mass The temperature and pulse rate are not high, 
and the white blood count is lower than might be expected from the 
symptoms The presence of bloody abdominal fluid should make one 
think of torsion 

The preoperative diagnosis was acute appendicitis m eighteen cases, 
acute cholecystitis in three, internal hernia of the omentum in one and a 
hydatid cyst in one The appendix in one instance was thought to be 
located high up and in another to be associated with an abscess 


PROGNOSIS 

In gioup 1, death occurred once from pneumonia, six days after 
operation (Lefebvre) m a man, aged 55, with a pulse of 130 on entrance 
and complete necrosis of the omentum A postoperative acute i atation 
of the stomach and pneumonia occurred in one of my cases In review 

36 Groves, W R Torsion of an Omenta! Tag, M J Australia 2 697 
(Nov 21) 1925 
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compressed from before backward ” The other navicular bone was normal The 
patient did not return to the clinic Four and one-half years later, he was per- 
suaded to return for roentgen-ray examination He had not had much trouble 
since the previous visit, and had recovered completely No sign of the disease 
was present, and there was no deformity The roentgenograms showed normal 
navicular bones 



Fig 1 (case 1) — Lateral view of foot Note the density of the bone, the 
irregularity of its structure, the comparative smoothness of its proximal and distal 
borders and the clear space between it and the cuboid and talus In a destructive 
disease ot the bone, its structure would be rarefied, and its collapse would mean 
the approximation of the cuboid to the talus 



Fig 2 — The same foot as shown in figure 1, four and one-half rears later 
showing restoration of function and structure without treatment 

Casf 2 — A boy, aged 6]/ 2 years, had had moderate pain m Ins left foot for fire 
or six dajs He walked with a limp, and the foot had been swollen The 
swelling lad decreased and the pain had disappeared Examination showed onl> 
a “tjpical case of Kohler’s disease,” whereby I am led to infer that the swelling 
and sensitir eness were present orer the naricular The roentgen rar showed that 
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SUMMARY 

1 Torsion of the omentum may occur m the absence of hernia or any 
pathologic condition and without previous abdominal symptoms 

2 There is almost always evidence of a preexisting pedicle, which 
may be congenital in origin 

3 Obesity of the omentum is present m the majority of cases, and 

it is probably a frequent predisposing factor both in the formation of a 
pedicle and in the torsion , 

4 Hyperemia may be the usual exciting factor m torsion, although 
trauma or unusual physical exertion may initiate it 

5 Prophylactic resection of a pedunculated omentum and freeing of 
adhesions is usually advisable 

6 Early operative resection of the strangulated omentum should be 
performed 
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had increased for the last three days before he came to the clinic At first 
walking w as difficult, but for the past three daj s it had been impossible Pam was 
much -worse when the patient attempted to use his foot Examination showed 
swelling of the left foot, with increase in local temperature and tenderness o\er 
the na\ lcular and the cuboid bones The roentgen raj show'ed the characteristic 
changes of Kohlers disease “The changes were not essential!} different in one 



Fig 5 (case 3) — Left foot, showing densitj and irregularity of the na\ lcular 
bone This w*as the painful foot 



Fig 6 (case 3) — The right foot which was the foot without S}mptoms, The 
na\ lcular bone is more abnormal than in the foot of which the patient complained, 
and appears to be de\ eloping from two nuclei 

foot from those in the other The left scaphoid outlines showed definite!} that 
the scaphoid bone had collapsed” Anteroposterior roentgenograms showed also 
irregularit} of de\elopment of the medial cuneiform and fifth metatarsal bones 
The patient was sent to the hospital, and the foot was wrapped m cotton 
Salic} lates were administered The pain at first was intense After four da\s 
the foot was strapped, and the patient was discharged He did not ha\e am 
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months after the operat.cn Pathology exam.nat.on showed the tumor 
to consist of alveoli surrounded by smooth muscle bundles Th e 
ep.tiehal lining of the alveoli resembled that of the stomach mucosa 
and was single-layered The alveoli did not open into ducts but formed 
dosed cystic cavities A connection between the alveoli of the tumor and 
the epithelium of the stomach was not demonstrable Evidence of 
malignancy was not found 

In 1925, Stewart and Taylor s described four cases One was found 
at autopsy, the other three at exploratory operations In the three 
latter cases, the adenomyoma constituted the only abnormal observation 
In one case m which gastric tabetic crises was later suspected, the 
patient was unrelieved The two remaining patients complained of 
epigastric pain which came on several hours after meals and which was 
relieved by food A roentgen-ray examination was performed on one 
of the patients, but a pathologic condition was not revealed Both 
patients were relieved by operation All of the tumors were small and 
located near the pyloric ring Microscopically, they showed alveoli of 
the Brunner’s gland type, alveoli of the pancreatic type and undiffer- 
entiated alveoli All were surrounded by smooth muscle strands Duct- 
like structures were also present 


REPORT OF A CASE 

History — Miss E J, a practical nurse, aged 36, entered the medical service of 
the University of California Hospital on March 1, 1926, with a complaint of 
vomiting and epigastric pam Her family and past history were essential!} nega- 
tive About five years before (January, 1921), she had had attacks of vomiting 
without nausea, followed by gnawing, nonradiating epigastric pain not related to 
meals and unrelieved by food or sodium bicarbonate The vomited material had 
frequently contained fragments of food eaten one or two days previously, but 
never blood or coffee-ground material Other gastro-intestmal symptoms, except 
belching, had been absent The attacks had occurred several times a day at 
intervals of from a few days to several weeks She had consulted a physician, who, 
after taking roentgenograms, made a diagnosis of "peptic ulcer Dietary regimen 
had not given relief, a small duodenal ulcer about 1 mch from the pylorus had 
been found and at operation (October, 1922) a posterior gastro-jejunostonij had 
been established After an uneventful convalescence, she had remained s>mp- 
tomless for about a year In January, 1924, her gastro-intestmal symptoms had 
recurred while she was convalescing from a postinfluenzal mastoiditis v '° 
months before entering the University of California Hospital, she consuite one 
of us Dietary regimen and alkalis failed to relieve her symptoms During tins 
period, the pam was almost constant and frequently kept her awake at nig it 

Examination —During examination the patient was found to be of a neurotic 
type, given to exaggeration of all her symptoms, easily upset mental!} and uitn 
a tendency toward moroseness The physical examination, except for markea 
diffuse tenderness over the entire epigastrium, was otherwise negatne. - 0 

3 Stewart, M J , and Taylor, A L Adenomvoma of the Stomach, J Path 
& Bact 28 195, 1925 
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pam in the foot afterward By request, he was brought to the clinic for 
examination three years later He had the slight prominence of the naucular 
region seen so often The roentgenograms showed an almost normal appearance 
The navicular bones had developed well and almost symmetrical!-! The left one 
was a millimeter thinner at the center and 1 S mm broader from abo\ e below 
than the right 



Fig 10 (case 4) — The navicular bone three years after first roentgenogram 
Complete restoration of function and structure after almost three jears, practi- 
cally -without treatment 



Fig 11 (case S) — Note swelling in the soft parts This naucular bone has 
not the same density as the others It was supposed to be “collapsed,” but if it had 
been, the talus and cuboid would be approximated On the contran , the normal 
distance is present between them 

Case 4 — A bo-!, aged 5 jears, three weeks before lie was brought to the 
clinic, aw r oke during the night complaining of pain in his left foot, the foot was 
swollen It remained sw r ollen for tw'o da\s, and then became entireh normal 
Further trouble did not occur until four dau ago, when the bo\ again awoke 
during the night with pain and swelling in the same foot The pain gradually 
decreased There was no historj of injuri Examination showed slight swelling 
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verse mesocolon which allowed some distortion of the lumen of the bowel A 

hke a ^ea found on the anterior surface of the pylorus Gas 
trostomy revealed thickening at this point with an intact mucous membrane Thl 
thickening was believed to represent the scar of a healed ulcer A pylorectomy 
was performed and the stomach was closed just distal to the previous gastro- 
jejunostomy The knuckle of jejunum which protruded through the rent in the 
transverse mesocolon made at the previous operation was withdrawn, and the rent 
was repaired by reattaching the stomach to the transverse mesocolon The patient 
was returned to the ward in good condition Recovery was uneventful 



Fig 2 — Portion of tumor immediately beneath the mucosa of the stomach 
Ductlike structures, undifferentiated alveoli, and alveoli of the Brunner gland an 
pancreatic type are seen Reduced from a magnification of X 80 


Pathologic Report— The specimen consisted of the pyloric portion o ic 
stomach It measured 8 by 5 by 4 cm and included about 2 cm of the duodenum 
The specimen had been turned inside out The mucosa appeared essen la 
normal About 2 cm from the pyloric ring on the anterior gastric wall was 
nodule 0 5 cm in diameter This nodule was covered by intact norma - 

appearing mucosa Sections through this area showed a 

the wall of the stomach involving chiefly the musculans Grosslj, the appe 
of the cut surface suggested an old callous ulcer 
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the boy was again brought to the clinic He then had had pain m the left foot 
for one day With the exception of slight tenderness o\er the navicular bone, 
the results of the examination were negative Roentgenograms of both feet did 
not show any abnormalities The foot was strapped, and in one week was 
perfectly normal 

Case 5— A boy, aged 4 years, had complained of pain in Ins right foot and a 
limp of two months’ duration He had been healthy previously except for 
a little bronchial trouble, and pneumonia eight months before The personal 
and family histories were not significant About two months previously, when 
he arose one morning he complained of pam in his right foot, and limped The 
pam grew worse for one week, and the foot swelled, but then the condition 
improved For the past week it had grown worse again The boy was m good 
physical condition, but he limped badly The right foot was in slight abduction 
Swelling, sensitiveness, redness and increased local temperature of the tarsus 
were present, with limitation of abduction and adduction and muscular spasm 
The sensitiveness was most marked about the talonavicular joint My tentative 
diagnosis was Kohler’s disease, but the members of the department of radiologj 
were inclined to favor the diagnosis of tuberculosis The consultant agreed with 
this opinion The foot was therefore put in plaster of pans Four months later, 
other roentgenograms showed less of the shadow of the navicular bone than the 
first, and the roentgenographer reported “The observed progress of the disease 
makes tuberculosis much the most likely diagnosis” Two or three months later, 
the parents are said to have removed the plaster of pans and to have found the 
foot normal The father expressed himself as indignant that he had been put 
to the expense and the trouble of treatment Roentgenograms of this patient 
could not be obtained 

Case 6 — A girl, aged 5 years, was said to have jumped and sprained her right 
foot about one year previously The foot 'had swelled at internals ever since It 
had not been painful at any time, and the child had never limped At the time 
of examination, no swelling, deformity nor redness was present, nor was there 
any evidence of injury or disease The roentgen rajs showed a rudimentnn 
navicular bone The foot was strapped, and the condition soon improved 
Further examination or check-up with the roentgen ravs could not be obtained 
but three years later, the family phvsician reported that the foot had been 
perfectly normal 

SUMMARY 

Six cases, those of five boys and one girl, ranging m age between 
4 and years, have been reported In three, the right foot was 
affected, in two, the left In one case, the symptoms were present m 
the left foot only, but the roentgen rays showed the appearance of the 
condition in both feet In all but one case, the roentgenogram was so 
characteristic that the diagnosis could be made without difficultj , in that 
case, the diagnosis w r as uncertain, and the condition cleared up spon- 
taneously There was correspondence between the clinical picture and 
the roentgen-rat observations only in the fifth case The clinical picture 
was that of a mild injury or infection, the roentgen-raj picture that of 
great “damage” to the bone The finding of marked abnormality In 
roentgen ravs in an apparentl) normal foot shows that the “disease ' mat 
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are characterized" bv w^phke bv d ' etary ind,SCrctl °ns, these attacks 

,,lg f ° r fr ° m f ° Ur t0 tWClve She is and '° mit 

COMMENT 

tumor tosleelriocmeTlT 8 1 aden0myom:1 ° f «» stomach, the 



wall of the stomach is alwaj'S palpable This thickening ma) also be 
visible as an ill defined and somewhat irregular bulging of the peritoneal 
surface of the wall of the stomach It thus closely resembles an earlv 
carcinoma of the pylorus from its peritoneal aspect When the stomach 
is opened, the mucous membrane is seen to be intact over the tumor 
This intact mucous membrane at once differentiates it from a carcinoma 
A cut through the tumor shows the thickening to be localized m the 
submucosa and muscularis Whorls of muscle fibers ma> be seen 



TORSION OF THE OMENTUM WITHOUT 

HERNIA 

REPORT OF TWO CASES 

golder l McWhorter, md, PhD 

Assistant Clinical Professor in Surgery, Rush Medical College of the 

University of Chicago 
CHICAGO 

CLASSIFICATION OF TORSION OF THE OMENTUM 

The various types of torsion of the omentum have been classified 
as follows 

1 Torsion of the omentum unassociated with hernia, adhesions or tumors 

2 Torsion without hernia, but with old adhesions at one or more points 

3 Torsion in a hernial sac or in the abdomen, intimatelj associated with the 
hernia 

4 Torsion in the abdomen in conjunction with an existing or preexisting 
hernia, but having no connection with it 

5 Torsion without hernia, associated with tumors of the omentum 

6 Torsion without hernia, associated with tumors in the abdomen or preg- 
nancy or otherwise complicated 

Pure torsion of the omentum (group 1) unassociated with hernia, 
adhesions or tumors, is a rare condition A searcli of the literature has 
revealed only twenty-four cases (8, 10, 14, 15, 17 21, 22, 24, 25 28, 29, 
30, 31, 32, 33, 35, 36, 37, 39, 40, 41 and 42) to which my two cases are 
added 

Case 1 — History — A R, a man, aged 55, weighing 185 pounds (S3 9 Kg), 
entered the Presbyterian Hospital on Aug 7, 1926, with torsion of the omentum 
and symptoms of acute cholecj stitis He complained of severe sharp pains and 
tenderness in the right upper quadrant of the abdomen of fortv -eight hours’ 
duration He had fallen across the top of an automobile on his abdomen from 
the top of a stepladder forty-eight hours previouslv He did not notice am pain 
until about four hours after the fall, when pain started o\cr a small area in the 
right upper quadrant It was cramphke and sharp, coming from e\cr\ five to 
fifteen minutes and lasting for from three to four minutes The pain became 
progressively worse, and the area of tenderness became larger He said that it 
felt as though there were a mass pushing forward in this area He worked onlv 
the remainder of the first dav, and was unable to get much sleep either night 
The pain was increased on breathing or on motion It did not radiate and was 
no more marked when the patient was standing than when King down Vomiting 
and nausea were entirelv absent The appetite was good the first and second 
dajs, but he was unable to eat the morning of entrance because oi s C \crc pain 
The bowels moved regularl} 
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Occasionally ducts are absent, and the alveoli form closed cystic cavities 
of varying sizes The cells lining these cystic spaces are undifferentiated 
and embryonic Bundles of smooth muscle fibers surround the groups 
of alveoli These muscle bundles follow the tumor alveoli and ducts 
into the submucosa and apparently constitute an integral part of the 
tumor Intermingling of the muscle bundles of the tumor and the 
stomach musculans occurs Evidences of neoplastic tendency are most 
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thoroughly studied The case reported by Gruzdeff is remarkable 
because it is the only one m which the symptomatology simulated a 
malignancy The severe anemia, progressive cachexia and palpable 
tumor all led to a clinical diagnosis of malignancy Gastric symptom-: 
described as “dyspepsia” were present Complete relief followed opera- 
tive removal One of the cases reported by Stewart and Taylor gave 
a history of epigastric pain associated with vomiting The pain occurred 
every two or three weeks in attacks lasting a week or ten days Opera- 
tion failed to relieve the symptoms, and the attacks were later diag- 
nosed as tabetic crises Their other two patients complained of pain 
coming on several hours after meals and relieved by food, vomiting did 
not occur Results of a roentgen-ray examination performed in one 
of the cases were _ negative Operation did not disclose any other 
pathologic gastric condition Complete relief followed the excision of 
the adenomyomas In our case the recurrence of the symptoms after 
operation suggested some cause other than the adenomyoma 

Judging from the reported cases, the symptomatology of adeno- 
myoma is vague and indefinite In rare cases, it may simulate that of 
an ulcer or even of a malignancy In most cases, the symptoms are 
slight and probably depend chiefly on interference with the motor 
function of the stomach 

SUMMARY 

1 Adenomyoma of the stomach represents one of the rarer hetero- 
topias of the digestive tract 

2 The importance of gastnc adenomyoma depends chiefly on the 
necessity for differential diagnosis at exploratory operations 

3 Definite symptomatology ordinarily is not present 

4 Treatment should consist of simple excision with a narrow mar- 
gin of the wall of the stomach 
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a dark, purplish red It was firm and roughh o\al, and most of the lobular 
markings were obliterated The surface was covered with a thin la\cr of 
fibrin 

Microscopic Examination — Blood was infiltrated throughout the fat lobules 
Some of the blood vessels were thrombosed At the upper end 01 the pedicle 
there was considerable fibrous tissue with numerous round cells 

Postoperative Course — The patient made an uneventful comalescence and was 
discharged from hospital on the twelfth daj One vear after operation, he was 
free from any complaint and was doing his regular work 

In group 2, torsion has been reported in three patients (34, 43 and 
44) who had old adhesions so that there were two fixed points of the 
omentum The rarity of torsion with adhesions alone speaks against 
this as a common predisposing factor 

Group 3 includes at least 75 to 80 per cent of all cases of torsion 
In this group the torsion either occurred directly in the hernial sac or 
was intimately associated with it In some instances, the omentum was 
bilocular 

In group 4, a few reported cases of torsion occurred with an existing 
or with a history of a preexisting hernia, but there was no evident con- 
nection The hernia, however, may have been a predisposing factor 

In group 5, torsion occurred with tumors or cv sts present in the 
omentum Prutz 1 found that torsion occurred with sarcomas secondary 
carcinomas and echinococcus cysts present 

In group 6, abdominal tumors, abnormal changes in the -viscera 
pregnancy or other complications were present and might have influ- 
enced the development of a torsion Bubis 1 2 has reported torsion asso- 
ciated with pregnancy, Frederick 3 found torsion of the omentum 
adherent to an ovarian cyst, while in a case of Pairs 4 5 6 7 both the cvst 
and the omentum were twisted 

The first report of torsion of the omentum is credited b\ Mauclaire 
and Aimes 0 to Marchette in 1851, Oberst ' reported another ca'-c m 
18S2 Both cases, however, were associated with hernia 

The first case of torsion unassociated with hernia was reported m 
1899 by Eitel 8 Onh the twentv -six cases in group 1 arc anahml lure 

1 Prutz, W Die Ivetztorsion, Deutsche Chir 46, K 1913 

2 Bubis, J L Torsion of the Great Omentum During Prtgn inc\ Sure 
Gvnec Obst 28 33 (Jan ) 1919 

3 Frederick, C C Am J Obst 56 742, 1907 

4 Pa\r, E Ueber die Ursachen dcr Stelldrchung intrap.ntoin.aI gckcunr 
Organe Arch f klin Chir 68 501, 1902 

5 Mauclaire Torsion de 1 epiploon Bull med 24 119a 1910 

6 Aimes La Phvsiologie du grand epiploon Progres med 34 425 l r Mu 

7 Oberst quoted be Pretzsch 

8 Eitel, G G 4. Rare Omental Tumor M Rec 55 715 (Mai 20) F99 
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1 P °" F : d st f s - a , ltered motll 'ly and an increase in the number of 
bactena developed in the duodenum Under these conditions ex™, 
nations were made of the blood of the twelve dogs employed the 
earlier investigations The dogs lived for periods extending from fifty- 
nine days to one year and forty-five days 

The studies on the blood were conducted in the following- manner 
At weekly intervals, a full blood count was made This included hemo- 
globin determinations, red and white cell counts, differential leukocyte 
counts and smears for the study of the morphology of the erythrocytes 
At the same intervals, the blood was examined chemically for urea 
nitiogen, carbon dioxide combining power and chlorides Figures were 
excluded that were obtained during or after periods of vomiting, or 
shortly before death In addition, the gastric contents were aspirated 
and examined for the presence of free hydrochloric acid m order to 
determine whether the reverse motility of the duodenum above the 
obstruction neutralized the free hydrochloric acid by reflux of the 
duodenal secretions into the stomach 


EXPERIMENTAL RESULTS 

Examination of the blood showed that all of the dogs developed a 
moderate secondary anemia The maximum fall in red cells varied from 
1,000,000 to 2,500,000 The hemoglobin index was always below 1 
Frequent remissions occurred when the red cell count was normal In 
a control dog kept under the same conditions as the experimental animals 
for a period of 1 year and 113 days, similar, though less pronounced 
fluctuations in the erythrocytes were observed Except for an occasional 
normoblast and slight amsocytosis, the morphology of the cells remained 
unchanged There was no evidence of a blood picture resembling that 
of pernicious anemia 

The chemical constituents of the blood did not reveal any significant 
changes during symptom-free periods Although rather marked fluctua- 
tions occurred m the urea nitrogen, comparison of the figures for dogs 
with duodenal obstruction with those of a series of normal dogs observed 
over a prolonged period by McKinley 6 showed that the variations m the 
values were not beyond normal limits The results of the chemical 
analysis of the blood at the last examination of the three dogs which 
were observed for the longest periods are given m table 1 

Examination of the gastric contents always showed that free 
hydrochloric acid was present Apparently, the reverse peristalsis which 
was observed fluoroscopically m the duodenum did not neutralize the 
oastnc acidity by reflux of the duodenal contents As achylia is char- 
acteristic of pernicious anemia, the persistence of free hydrochloric act 


6 McKinley, E B To be published 
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angulation and pressure on portions of the colon The\ found them 
on both sides in the majority of instances and in the absence of pre\ ious 
inflammatory disease Bierman and Jones 13 reported a congenital acces- 
sory omentum arising from the lesser curvature of the stomach , it hung 
over and produced a filling defect of the stomach in one case 

In two of the cases reviewed the strangulated portion was beheied 
to be an accessory omentum, in both of these, the pedicle was narrow 
One occurred in a thin woman, while the other occurred in an obese 
patient Recently, I operated on a man, aged 58 w ho had acute obstruc- 
tion of a loop of jejunum due to omental bands These were formed 
apparently by a congenital division of the end of the omentum into two 
portions, one of winch passed through an anomalous opening in the 
mesentery and fused solidly with the other beneath the superior mes en- 
teric artery There w r as no obesity of the omentum Following rejec- 
tion of the omentum, the uncomfortable fulness on eating that had 
been present all his life and the recent symptoms of obstruction imme- 
diately cleared up 

Obesity may be a predisposing factor to formation of pedicles 
through the tendency to a bulbous enlargement of the omentum with 
a narrowing at the base following unequal infiltration with fat The 
production of a pedicle might easily result from pressure at the neck of 
the sac in a prolonged herniation of the omentum Other lactors pre- 
disposing to a pedicle m the omentum might be constriction about the 
waist as from a belt, constant abdominal pressure in some special work 
a prolonged sitting position in obese persons and j^reeious inflammation 
leaving a scar in the omentum which might also cause unequal deposits 
of fat 

Hyperemia Hyperemia of the ceins with stasis and engorgement 
distally may be considered the chief activating factor in producing tor- 
sion, but this action probably occurs only in the presence ot a pedicle 
Numerous factors might produce a lnperemia of the omentum such as 
cardiac w'eakness, traction by adhesions pressure from within or without 
the abdomen, heavy or unusual work, coughing sudden muscular con- 
traction of the abdominal muscles, unusual positions of the bod\ and 
tumor or obesit\ of the omentum Hyperemia might also result lrom 
inflammation in a contiguous area such as that caused b\ appendicitis 11 
or a preceding abortion 15 

13 Bierman and Jones A Third Omentum Surg Gmicc Ob=t 3G 70 ? 
(Mai) 1 923 

14 Erdmann, J Ann Surg 88 2:2 1921 

15 Riedel Uehcr gedrehtc >.e(7geschuulste mit und oJmc \orpamrrtn Brt co 
Munchen Med Wchncchr 52 2257 (\o\ 21) 1905 Own ca<e reports) 
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The renal lesions that Brown and his associates' encountered in 
chronic duodenal obstruction in man consisted of a “nephrosis char- 
acterized either by acute degenerative changes m the tubular epithelium 
or by a diffuse nephritis ” 

After the completion of the studies concerning the effects of expen 
mental duodenal obstruction in dogs which were reported previously 
by us, c autopsies were performed and gross and microscopic exami- 
nations of the organs were made This afforded the opportunity to 
investigate the histologic changes in the duodenum after prolonged 
stenosis In addition, m view of the fact that m man changes in the 
kidneys, liver, gallbladder, joints and hematopoietic organs have been 

Table 2 — Dotation of the Obstruction, State of Nutrition 
and Cause of Death of Thirteen Dogs 


Dog Number 

Duration of Obstruction 

Nutrition 

Oau8e of Dea 

mo 

190 days 

Good 

Acute Ileus 

sm 

1 year, 44 days 

Good 

Killed 

8209 

1 year, 45 days 

Good 

Killed 

ms 

113 days 

Poor 

Acute Ileus 

S31S 

73 days 

Good 

Acute Ileus 

8314 

251 days 

Good 

Killed 

833-2 

211 days 

Poor 

Acute Ileus 

8300 

09 days 

Good 

Killed 

8301 

151 days 

Poor 

Acute ileus 

83W 

101 days 

Poor 

Acute Ileus 

8117 

81 days 

Poor 

Acute liens 

8118 

1 year, 3 days 

Good 

Killed 

8SS7 

51 days 

Poor 

Acute Ileus 


associated with “intestinal stasis and intoxication,” a study of these 
organs in experimental animals was particularly interesting 


METHOD 

Immediately after death, the organs were fixed in Zenker’s fluid 
and 10 per cent solution of formaldehyde Paraffin sections were made 
and stained with hematoxylin eosin and van Gieson's stain In addition, 
frozen sections were made of the liver and kidneys, and were staine 
with scharlach r for fat 

The twelve dogs studied previously and one additional dog no 
included in the earlier senes constituted the material for patho ogic 
examination In table 2, the total duration of the obstruction th 
state of nutrition and the cause of the death of the dogs is tabulat 

The obstructions existed for periods extending from fifty-one da) 
to one year and forty-five days Eight dogs died with symptoms o| 

acute ileus In six of them, the onset of symptoms was = ,arac '' 
hv the refusal of food and rapid emacation, with or without vom rti B 
I , two dogs in which the mit.it.on remained good (8190 and 8313). 
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tion It followed horseback riding m 111 s 22 case, in Pretzsch s 23 case, 
it followed dancing, and in Cullens case the patient had been \iolenth 
whirled around In Kohler’s 23 patient torsion followed the lilting of 
a heav} object The\enard 2G reported an instance following bictcle 
riding Wiener 2 ‘ beheted that attacks of coughing were a cause m one 
case In my second case, the onset followed unusual ph\sical exertion 

Another factor m torsion, which obtains in group two is the 
formation of a second fixed point This ma\ be due to the fixation 
of the omentum by adhesions or to incarceration m a hernial sac The 
mechanism of two fixed points mat be compared to a folded handker- 
chief with two comers held taut, allowing the third corner to rotate 

PATHOLOGY 

The pedicle was at the base of the omentum with complete strangula- 
tion m eleten cases There was a narrow pedicle in two of these 
slightly narrowed to the size of the thumb in four, doubtful narrowing 
in three, no pedicle in one and twisting of the entire omentum in one 
Obesity was noted in the four cases in which there was onh a slight 
narrowing at the base 

The pedicle in the great omentum was not at the base and the torsion 
strangulated only a part of it m thirteen cases There was a pedicle 
the size of a pencil or smaller m nine of these a slight narrowing m two 
a doubtful narrowing in one and no pedicle in one which contained a 
twist oter the entire distal half of the omentum Three of these patients 
were obese, including the two instances of onh slight narrowing In 
the only patient noted as thin there was a narrow* pedicle with eight 
tw ists 

The pedicle was narrow in 50 per cent of the tvent\-six cases, and 
varied in size from that ot a knitting needle to that of a lead pencil 
There was some narrowing m 23 per cent doubtful narrowing in 15 
per cent and no narrowing in 12 per cent There was an aterage of 
three complete tv ists of the pedicle in sixteen cases In one of Riedel’s 1 
cases there were two separate points of constriction of the omentum with 
torsion of each 

The pedicle was usualh short, but m a few* instances it was sew r d 
centimeters long The twist extended oter the entire omentum in two 

22 II! E J Am J Obst 56 742, 1907 (two case reports) 

23 Pretzsch, E Ueber die Torsion dcs Ketzes, Bcitr z him Cl"- 48 US, 
1906 

24 Cullen Torsion of an Accessory Omentum Producing Symptoms Sinm 
lating Appendicitis Rccoien Bull Johns Hopkins Hosp 16 401, 1905 

25 Kohler, I\ Vetztorsion, Arch f him Chir 3 514, 1018 

26 The\emrd Torsion aigue de I’epiploon, Paris chirurg 3 3S, 19H 

27 \\ lener Ann Surg 32 648, 1900 
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hypertrophy of the musculature which was always present The 
mucosa was normal and in some dogs had a velvety appearance 
Ulcerations were found only m the two dogs which harbored masses 
in the lumen of the intestine, in these dogs, the mucosa was destroyed 
for a distance of approximately 6 cm above the obstruction 

There were usually a few thin adhesions at the site of the obstruction, 
which was further away from the pylonc sphincter than at the original 
operation owing to the lengthening of the duodenum associated with 



Fig 1 (dog 8418) -Appearance to dood^nn above bclov 
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Free fluid was noted m the peritoneal ca\it\ in eight cases, it i\a« 
bloody m five The amount varied from a few ounces to 1 500 cc m 
Simon’s case 

SYMPTOMS 

There were preexisting abdominal sjmptoms in onK two cases of 
this group, although in a number of cases of torsion associated with 
hernia, previous symptoms have frequently been noted In Hintons ’ 3 
case of torsion, there was a history of indigestion for seeeral \ears and 
at operation for torsion, gallstones were discoiered In Skeel s ci-e 
there had been symptoms of the stomach for one jear, probabh fine to 
drinking to excess Apparently the previous symptoms were in no 
instance referable to the omentum, although in the majority of this 
group, there was a narrow pedicle which had eudenth existed for 
some time Previous symptoms of chronic appendicitis were complex h 
lacking 

The duration of symptoms of torsion from the onset to the opera- 
tion varied from one to seventeen da}s, the aacragc duration being fne 
days m nineteen cases, excluding End's * case of over tour weeks 
duration The course of symptoms from the onset was usualh noted as 
gradual and progressive over a period of seieral da\s The first com- 
plaint usually w r as a discomfort in the abdomen, with deaelopment o) 
severe and cramphke pains later In Riedel’s ’’ case, there was \omiting 
eleven days before pain de\ eloped In three other cases (Simon 2 ' 
Nixon , 13 Cowell 1 ' 1 ), pain w r as not seaere until after from four to ten 
days The onset w r as noted as sudden, with acute deaclopment of 
symptoms in six cases 

Vomiting was noted as present in ten cases and absent in ten It 
occasionall} occurred before pain deaeloped In two case^ ( Scudder - ’ 
Noble 1< ), it stopped after the onset In two others (Simon-' 
Mullen , 21 it occurred late, together with the increasing samptoim In 
three cases (Stewart," Skeel 1 ’ Riedel’s 13 second cp-e) aomitmg 
occurred throughout the entire period Pam and tenderness \ (re prr s- 
ent in all except Eitel's case T he location of pun w is noted is lx 1114 in 
the right low'er quadrant 111 twehe cases although in one (Cm ell; 11 
began in the epigastrium It was located in the right «ade in m ten cim - 
and m the right upper quadrant in two cases 

32 Hinton, J W Torsion of Great Omentum Producing ^wnp’on- 
latuiR Acute \ppcndicitis, Arcli Surp 13 507 (Oct 1 1926 

33 \ 1 x 0 n, J W Torsion 01 the Gre it Omentum with Pep >*t 01 - C *. 
Texas State J Med 20 659 ( \pnJ) 1925 

34 \oi)le, T P. Intra- Midomunl Torsion 01 tin f in itui n \n I f|! 

49 364, 1904 

35 Stcuart Vohtiliis 0 / the Onicntum I \ ’ I \ 42 ~u7 <"- r \ 

1904 


P<> 



<500 


ARCHIVES OF SURGERY 


The results in thirteen dogs showed that the average total width of 
the muscularis above the stenosis was 2 17 times greater than the size 
of the muscularis below the obstruction A comparison of the separate 
components revealed that the inner circular layer contributed more than 
the outer longitudinal layer to the total increase The relative average 
increase of the inner layer was 2 28 times, compared with an increment 
of only 1 85 times of the outer layer The absolute difference in the 
cubical increase of the two layers was much greater In the thirteen 
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ing forty-four cases of all groups not accompanied by hernia, including 
tumors, Pretzsch reported six deaths, or a mortalitv of 14 per cent 

In torsion of omentum, including cases in which hernia was pres- 
ent, Corner and Pinches 37 reported eight deaths m fiftv -three cases, or 
a mortality of 13 per cent Pretzsch reported a fatal case of general 
purulent peritonitis of Moresco’s, and he thought that the condition was 
probably embolic in origin He also reported a case of Eiselsberg’s m 
which postoperative bleeding from the stomach followed resection of the 
omentum Deaths have been reported from pneumonia, infection of the 
gangrenous mass of omentum, obstruction of the intestine and pul- 
monary embolism 

The appendix has been found acutely inflamed Mechanical obstruc- 
tion of the transverse colon by torsion of the omentum with passage of 
blood and mucus was reported by Bookman 38 m a case in which Ik i nia 
was present 

Later unfavorable symptoms following removal of the entire omen- 
tum have not been noticed, according to Pretzsch 

TREATMENT 

Early operation is indicated and should usualh permit the explora- 
tion of the entire abdomen There is danger of overlooking a stran- 
gulated omentum due to the edema and hvpeienua of the neighboring 
viscera When congestion of the appendix or other viscus is not sufii- 
cient to explain the physical and laboratory observations, a lurther 
exploration of the abdomen should be made 

The omentum should be resected, even if it is possible to untwist it 
It was resected in all but one case The appendix was removed m 
twelve cases and examined and left as normal m two It is possible to 
overlook a second torsion of the omentum higher up 1 h< blood vessels 
should be ligated by transfixion, as there is danger ol hcniorrh lgt and 
the edges should be carefully sutured When the pedicle is mnnd at 
tire base of the omentum, one should carefulh avoid mleriercnu with 
the blood suppl}' to the colon The omentum should be examined during 
every abdominal or hernial operation if possible especnllv in uhc-c 
persons When there is a tendency to formation of a pedicle, it should 
be resected and any omental bands due to anomalies or adhesions should 
be cut as a prophylaxis against torsion or intestinal obstruction 1 olluv - 
mg any abdominal operation, one should carefulh spread out the 
omentum 

37 Corner and Pinches Med and Clm Tr, London SS ell I'M' 

3S Bookman Complete Torsion of the Great Omentum \m 1 Mir. 29 ' 
1915 
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mucosa This marked increase in the amount of mucosa was a striking' 
feature of the obstructed duodenum in all of the dogs, in some, the 
villi were longer and more tortuous than those below the stenosis, so 
that the surface area of the individual villi was also greatly increased 
Pathologic changes were found in the structure of the mucosa only in 
the two dogs which harbored large foreign bodies in the duodenum above 
the obstruction In these dogs, for a distance of approximately 6 cm 
above the fascial band, the greater part of the mucosa and submucosa 
was destroyed, forming a large ulcer of the Grawitz "decubital” type 
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ADENOMYOMA OF THE STOMACH * 

JOHN HOMER \\ OOLSEY, MD 

AND 

RAYMUXD J MILLZXER, MD 

SAN' FRAN'CISCO 

Few reports of cases of adenomjomas ot the stomach are totmd 
m the literature Main of the references to this condition are included 
in discussions of other closely related heterotopias of the digestne tract 
such as accessory islands of pancreatic tissue Although most of these 
heterotopias are only of academic interest, adenonnomas hate a definite 
clinical importance because of their closer approach to a neoplastic t\ •< 
of growth, the actual presence of a tumor mass, the similarit\ in 
appearance to carcinoma at operation and the possibility of clinical 
s\ mptoms 

REVIEW OF THE LITERATE RE 

In 1903, Magnus- Alsleben 1 reported a series of fne adenonnomas 
of the stomach found accident!} at autopsj All were quite small and 
situated near the p}loric ring Microscopical!}, all showed aheoh ot 
various types surrounded by smooth muscle bundles Some of the 
alveoli w r ere relatively undifferentiated, others resembled Brunner s 
glands, and still others were similar to pancreatic aheoh In all the 
glands of the tumor connected at some point with Brunners gland- 
of the submucosa 

In 1909, Gruzdeff 2 reported the first adenonnoma ot the -munch 
to be observed clinically The patient, a woman aged V> lnd been 
feeling ill for about a }ear During the si\ weeks precious to optr itimi 
she had been treated for sec ere anemia and d\spepsn Gt-iric 
anal} sis demonstrated free lndrochloric acid \ tumor nn-- about 
the size of an apple was present m the right upper quadrant ot the 
abdomen It was painless, freeh mo\able and -mooth 1 lit pr<_- 
operatice diagnosis, based on the progressing cacht\ia and pre-uio oi 
the tumor, was cancer of the stomach \t operation the tumor v i- 
found embedded in the posterior wall of the -tomach nc ir tin pclon.- 
It was remo\ed with a narrow margin of the wall of the -to inch 
The patient made a complete reco\cr\ and wa- without -wnp’om- -n 

*rrom the Department of Surgcn, lamer its of Cilitori u Med ea' s 

1 Magnus- \hleben E Adenotmomc dt- PxWu- \ ircii \- co ; 

\nat 173 137, 1903 

2 Gruzdeff, DA. \ Rare Ca-s nt \dui»nno ta m «U ‘'O " -> 
Heterotopia of the Epithelium of the Mucous Meml rat i Mo' < >'> ' 71 '• 
1909 
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count showed 95 per cent hemoglobin and 4,600,000 red blood cell-; The results 
of urinalysis were negative Occult blood was not present in the stool Gastric 
analysis after an Ewald meal showed free hvdrochloric acid to 15 m one hour 
and total acid to 80 in two hours The blood Wasscrinann reaction uv negative 
Roentgenologic examination showed a small high stomach emptvmg through a 
wide gastro-entcrostomy opening There was considerable spasm oi the pvlorus 
and first portion of the duodenum Defects were not noted The conclusion 
possibly ulceration of the jejunum or at the pvlorus was present 



p,g 1 — Entire tumor showing diffuse scattering of alveoli iml duethl e trur- 
tures throughout the submucosa and muscularis of the stomach Reduced iron a 
magnification of X 20 

0/>< ratio!! —The patient was transferred to the snrucal servin <n 1'rcb ' 
1926, for an cxploratorv hparotonn The preofteratne dual" i ' - um 1 
ulcer with pvlorospasm She was operated on hv one oi u- on tl e I* <’ i\ 
Nitrous oxide and ether anesthesia was used The incise n v is m id< o r *1 
left rectus muscle \dhcsious ot the onieiitiini to tin anterior d do u d v ill i 
the site of the former scar were present The gallbladder v o snJ i\ t 1 c- < ■ 

The foramen of W inslow was open The stomach was q.-m ' i- *c’v 1 

sire, and the previous posterior ga'tnm uum-toim w is n I'ct’lc r ' 
except for herniation ot a knuckle oi junm n throi Ji ' t > ,> i .. i 



(so jpppi puooas 'c sjojjoo:) A V psog ‘{'pong pur * jf ssuiEjf ‘pcaqjooj^ 

‘ H J3 °1 ‘ip^J^cjq 0c6I ( Srl V) 6ZVLZ 'P 3 J U I f ‘uoiprujsqo sjnay 

10 tnuM\oj_ 3 JJ no Ejogj jEUsprg 3ifj io aouanyuj atp jo Aping y ‘uorjorujsqQ 
[Einpojuj y I JC D *ip3J c 2cjQ pin: ‘"g jojsoq ‘jpapScjQ ‘-g png ‘uouueq jj 
(30U3J3I3J irunor ‘c sjomooi) <oiuEg ‘s^ooog pus ‘j g Yqdjnj^ gi 

ttSl ( 'ox) I8£I 6 L V IV V I ‘nonpnjjsqo 
|E Jus3ju j ojnov in jusSy lEipsq sqX (9 ajonjooi) A V *g ‘pjEjag 6 

65SI ‘I f *P 3 IV J3tK 3 f 

no icoi\ojuj-oiny uo qonEssag y ‘ uorprupqo 3 P[dui 03 sq Suuhq pair) 
[mijsijui sip ut uunox pun uqoiQ io aoirassjg sqi uq aujEog ‘juqssx 8 

ZI6I (H 3JB IV) I9t So T'9' f X ‘siueojs puE ‘ a f 
->-<xo * h D ‘ 3 I dd, MA\ 9161 ( UE f) £Zl Co P'V H ‘V ‘a-ioSjrg pus ‘h 3 
‘qgntquspog h D “^“lAN. H6t ‘991 P^ t+I 61 P‘9' ‘£T6I 70£ P nB ‘LSZ 
LI P 3 IV -» d '3 I IV a ‘tnisqtuaa P UE ‘ 3 H ‘ 3U oiS ‘ H O ‘ 3 I ddll IAV L 

cZ6l C^IV) III SS 

iuaq 3 |oig [ ‘p\\og pspnjpqQ ue ui ouituEqipj jo oouBoyiuSig pun soiressjg 
oi(X ‘ uoueoi\o;uj jEuqsajuj no soipnjg jEoun3q3 AV ‘P-i^D 9 

t-661 ‘6ZZ'6 ^onqng nqsnAg 

\iujq q -p *qEj poia -p nqt S ‘°P 2n S cj6l (q^^IV) Z6£ SI P 3 IV l n I 
suoipnjpqo ieuusojui XainEg ‘sqoojg pun ‘ q g ‘tqtiinjy 916 I (/ 9=0) 
OSOl 19 V IV V I ‘suorprupqo putisajui A V f ‘aadEjQ ZI6I («P«K) 
It! So T 3 IV J 3tK '3 f AV P 3J 3 ‘Aop-ing pnn ‘ [ sauiEf ‘pEoqoooj^ ‘-g jajssq 
‘jpopSEjQ KX5I ‘959 Cl JI MD *“q'I l 3 ‘izung pun ' g ‘juomaiq^ c 

sup 10 osjtj 9J3\v Tt sjo'Jjoav-oo siq pxre ^pa^sgEJQ pAVoq paprupqo 
aqj ui ODUEjsqns oixo? oq; jo uoquJoqBp sq; aoj pquasso si Euapuq 
jo uotpu oqi pqi papjs 0l sqoojg ptre Aqdinj\r amuTEjsrq si aouup 
-qns aqj pqj papp c paEJaQ uoqarupqo ui uoejeoixoiui aqq aanpojd 
jEq; saipoq aixoj aqi aJE auqoqa puE uunau quqi paAaqaq 8 piqsaj^r 
asoajoidojapq e jo ajn^Eu aqj ui si juaurap aixoi aq; pqj paAaqaq j(aqx 
jawoq aqi jo ;ua;uoa aq; ui UEq; jaq^EJ uoqaiujsqo aqi aAoqu pA\oq aip 
10 Esoanui aq; ui ui2uo sji suq uoqaiupqo {Euqsa^ui ui rnxoj paqjosqu 
aqj ?Eqj paAaqaq , saaqjOA\-oa siq pire ajddiqA\ uixoj aqi jo ajnjEU 
puE aaanos pnpE aqi o; se sjsixa jpp uoundo jo AqisjaAip e 9 ‘sjaqjoA\ 
[Ejuauiuadxa Suoure pa^daaaE XqEiauag jsoixqE si uoiprujsqo jEupsajui 
ui qpap jo asnua aq? se uoijeoixojui jo Ajoaq; siq; qSnoq; uaAg 

ja§uoj AjqEiapisuoa aAq 

uopa aq; ui suoqarujsqo qjiAV s§op puE sjiqqnj qjog ssaj jo sjnoq 
A^uaAvi AqEnsn si jeaj3}ui siqi ‘uoqanjpqo jo adXj ainES aip qjiAV sjiqqEJ 
jog ja§uo( jo sjnoq xis-Ajauiu paAupp aq Xeui ji jo ‘sjnoq jnoj 
-A;ua\v; aaijE jnaao Aeui qiEap AjpuoiSEaao fi sjnoq OAq-^uaAas oj jqgia 
-Vpoj ujojj Xjpnsn si pAjajui aunj srq; sjeo pirs s§op ui suoqaiujsqo 
lEuqsa}ui q§iq jog pajsajiuEui uixoj aqj jo sjaa^a aqj ajE jauoos aq? 
‘puuiuE aqj jajpuis aqj pire ‘uixoj aqj si juaputA ajoni aqj ‘uoijaiujsqo 
aqj jaqSiq aqg {eouxie jo iCjauEA aqj puB uoijaiujsqo aqj jo pAaj 
aqj qjuw sauEA pAjajui annj siqx pnnuE aqj jo ajq aqj qsmSuqxa 
oj juajod Ajjuaiaqjns auioaaq Apuajp suq tusiuEqaaui Joinjorujsqo 
aqj a\oqE puajEtu aqj jBqj ajuaipni ppoAv uoijaiujsqo {Euijsajm jEjuaiu 


-09 XOIID.OHISaO 7FNIIS31i\ T I—NA T nHD-X331SXHDNVAl 



j C others approached [he ,, D °™ e of lhe£e glands resend I S . rnn, " ! ^'rouphoiH 
and intermediate types Were n ° f the B ™»ne r e ; anri j ' cd I>ancrea (IC ncim 

^wa;:r^r r f = -" d »- 

~ y d,st,TO ,ro ™ - J:^ch"SS:'H 




T2UI0D pUC 

-oi".' pir p'j’Miit'a “ut jajn: p-uavomi sSop ‘cgouBjsui «3i u uj 
-q ^ *_. '••: pu^uyj 3-jnd Jiqn Ziin pun uoxjcupis ‘^qxx^ip ‘Suijuucn 

- - j= -j pjrui w » suoudttu v.yj c ‘ j[i suaw ‘j3V3\\oq ‘sftop aqj w 

- °r; - ^juoo ptin'Ojai pauou jo uonoafui cnoinvEijut sqj Sulavojioi 

ppunsyo c a:uip q->o;q c ^op pmuou ua3xua\3s oxui ‘psquDsap se paaicdaid 

pur>' 3 im jo uono^fui Dtp Suivoqoi ?qiB9p cnu 9i3\\ aiaqx 

1V3JTJVOD 


/c^ojPOjj^rS tj'noitj: [WCjCjqo J 
^-‘r>qjw q”no.in po panfc-ia : 
corjwfci pjw -91J-C firp P9itLi, 4 
.31CI Eicp onx . 


- £', ~~ £\ZQ 

0- 

fcojootuj^qo p:nppqnj 
qjjsi 2 op jo < 300 ; cxlda 

21 

- /-p- " inn r j T ^ 


Jcojioansqo jcuqtojni 
qjtB 20 p JO 000 [ X 9 d<lQ 

91 

r. £ rs nt 

ni 

ICCUO>C 

£1 

n' APifjr 

ci 

ICttUO»C 

n 

LC 9 J 

- : /.j ii - 1 ,7 _TT 1 ir -1 A 9 A 

n 

ICCLIO^ 

Zl 

i -_oj . i. - f> — TT ,» 21 5 -TOA 

CI 

CO SO'UUqO ICCp^JCI 
qita. “op jo <looi -?aiOT[ 

n 

tJ ^IPt!K 

CI 

nononjicqo ttrcu^jn; 

“Op JO <1001 J^iLOT 

11 

-310 'j: e-s> An 

a 

ICCTUO»C 

01 

s-rv- -- 0 or fsSj fH 

CI 

icnuox 

9 

j - J ,«» m 2c -ccoi 
-r c -1-1 r- V , --0-7 Jto 5 

CI 

cojwancqo p:cti 5 ^iai 

q:j*! sop JO <JOOI Jdl.O'i 

c 

1-2-: ?r>np 

p? / 1 £-c_ .OX i 2c „0i c?4-JCia 

c 

Icauo*v 


.-■ ci ioq 

v A. : t co -pcoj ”c - _oa c?qiir a 

"l 

uojjoii-isqo iccjj^iui 
q:iai “op jo <\oo\ j 

1? 

* "0, »3 acjjr'COO 2c C-C?.q 

> >■ t . '»„r ,<cr ’tvA. ts>4i*c q 

CI 

[t-uuox 

c 

< JL-i. .Z -C 2 ?!.! 3 ~d ‘i?A 0 -a 

t 

U0!30*u: c qo [cnp^jc, 
qjua “op jo <!ooi jsaio'i 

f 

Al?iCW 

j c 2c ao 0; ~s ?■> - cc :ox 

ICO 

^looi p^'oio 

■Is 

- , c- 2c ~o- co-’W^sp :c 33 '>?jx 

t 

uo'jjnjjsqo icn j?a:uj 
q:jji2op jo Oooi _?dd^ 

^</ 

- " c- T — -1 rj- — JC c£Jiri 


coj 33 n_j?qo [ccn- 9 :cj 
H3JA Top jo <1001 -i=*j<J3 

J* 

-- r c — oj 5 £.oc?r,~:rF co;i,pcoo 
c c? 1 .; p 3 cs jc,— iFC.! a—Aa 

01 

uoj 30 ai:=qo icnjjsyjaj 

qjLt 2op jo Oo 0[ 

Z 

i^PiOWJ 

- - 3 ^ , 1 a.^; r "i -n 

J'r.. a- ~ a r -oa 

ri 

copon^jBqo 

qjLsi “op jo <looi z^lO.2. 

t 

c 253-r 

•=o 

jcpojpjt JO ''O-r.Os 

20a 


"I 3' 

[inociv 



'-'(7 jo\ ', >i \ '■>' 03 p '! '•<■; >i 2/} lo uoi}D2[‘ij sroupzvj;uj — j 3ia\ X 


I = t ”■> p-J.eq pa;ou gqj xo sicdoiiAS y ui paujnj 

-?? >- d"j s_’ :o spua qjoq ^ !q pgm^jp dooj psjonjjsqo trs 

— c?*- ■’. r - r =-s c -sj_od prj%c«iq sji ‘SDtm^ut suo uq uonorujsqo jnS 

p?.r 5 »- _ _ "® p --c. ===.*; 10 O'u uio.i suOTo?ru: jnoi joi uononjj=qo 10 jutod 
_o =" pnsisj * ^Sop jroj ui uonoui^qo 10 juiod sqi 

s- 00 ^ _c.: os.r= od 3-s .e_n ppci s>_3 u ^js.tioD purjcajui sqj ‘croireicui 3Ay 
-'I "Sop i" — - -0_ T os- ?; o c t-sitico 3 ip ipi c pocofm 3 J 3 _a uoas? ‘j?quinu 
c ' “ -O ' -J - p3J-5d3,d TAS’LOO {0UU'3JUI poaoafui 3J3«A s2op 


c n 


0 J 1 D I'-.l'ZO 'J~\jzs 3 i \l—XXflHD-{ 33 IS-\HDXVJl 




e nten _ 

v K , 6 rv fte tu *or a -™ e 'o.„ IO]/ 

6e top re “ s,0 " a «y snj P 'n- Po ' ° r Xj O\,, c 

m ° r ”*> c, * Pre «u re P fe S of S ecL? St ' C oa,„, cs /C " * 

rte ^° SC 0 P'°zlfy «>e" "’ eSe 

»«. r of an o' «;r «* S:,; 7 

a,ve “ f ' air or r s «« fou ,,; a r s „, ccr « «* 

ar re,at -'^ sss int ° "oS:i"°"’ '•&" o«/, r 

e '» Sr 



-‘^cr ent 

s::irv— - J co " *. 

JJ? C K ^^13pc p. jj|. t 1 ,n 1 «,j 

, c,, ar ac ( er 1 ^ cello , C ' CI wl Ur h 

bilta rv ’ a PPear n ► ’ altlio n< r f, ' r<l, ^cd , 

Str ai » ;;r;,,rr A, 'S:rr: -sv:;;v- '■" 
,,,rcs '*>* v. 

^ -t'c r rr,r.. 

! r,; ,/ 


' 

”f i 

r 

i 


610 


ARCHIVES OF SURGERY 


hese reactions noted in so large an animal as the dog are Web 
qualitative and subject to the criticism that the intravenous injection of 
any fluid containing protein substances would be expected to elicit 
reactions In order to get away from this objection and to obtain 
better quantiative results, small rats were injected intrapentoneallv with 
intestinal contents prepared in the same manner as that obtained from 
both dogs and rabbits The intestinal contents of the dog were used 
thirty-six times m sixty- six such injections into the peritoneal cavity of 
the rat, and in thirty instances, the intestinal contents of the rabbit 
were used The source of the intestinal content of the dog was the 
same as that employed in the intravenous injection of the dogs already 
enumerated The contents of the rabbit were obtained from the intestine 
of two normal rabbits and from two rabbits with intestinal obstruction 
in which the lower ileum had been tied off by gauze two days previously 


Table 2 — Rats Injected Intrapentoneally with, the Intestinal Contents 

of the Dog 



Number 
of Rats 
Injected 

Average 

Amount 

Injected, 

Cc. 

Sick 

Ataxic 

Clonic 

Spasms 

Coma 

tose 

Died 

Recovery 

Normal 

13 

68 

18 

3 

1 

3 

1 

12 

Fluid from above sev- 

ercd gut obstruction 

11 

5 

11 

4 

1 

2 

1 

10 

Fluid from below sev- 

ered gut obstruction 

12 

48 

12 

7 

3 

7 

0 



The rats employed for injection weighed on the average about 75 Gm , 
a number weighed as little as 30 and 33 Gm , and a few as much as 
200 Gm 

Thirteen rats were injected with the intestinal contents of the normal 
dog In eleven instances, the material was obtained from above the 
point of obstruction m dogs with intestinal obstruction, and in twelve 
instances the fluid injected was from the loop of bowel below the severed 
gut obstruction Thirteen of the thirty-six rats injected died Nine 
died following the injection of intestinal contents obtained from tie 
bowel below the point of obstruction One died following the inject 
of normal intestinal contents, and another after the injection of contents 
obtained from above the point of obstruction in a severe gu 


obstruction , 

All the animals injected were ill Apathy and stupor were the usual 
symptoms Ataxia was frequently observed Clonic spasms were 
observed in a few instances Coma was observed when death occurre 
shortly following the injection A comatose condition was also obsene 
m a few that recovered In three instances, death occurre wi 
minutes from the time of injection, in one instance, three minu 
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pancreases are relatneh common >et Nicholson 1 coal cl find onh three 
cases of carcinoma arising in an accesson pancrca* \dcno n on 
show more tendencj toward a neoplastic type of growth than occe—orv 
pancreatic nodules, but their rant} reduces to a negligible factor the 
possibility of their being the origin of a carcinoma It nu-t rho b 
remembered that such an origin would be cxtremch difficult to prove 
It would be necessarv to discover the carcinoma before invnheuient 
of the gastric mucosa had occurred, and a carcinoma ot «jch -re 
would be discovered onh accident!} at exploratory operation or •> 
autopsy following death from other causes 

Adenonnoma of the stomach represents one of the mam hctero'opia* 
of the digestive tract It is of congenital origin and develops iron 
epithelial buds or dnerticuh Accessor\ pancreases arising tr<>> 
similar epithelial buds form the commonest heterotopia of this v , t 
Unlike the pancreatic heterotopias adenonnoma tends to remain wlm'h 
or in part undifferentiated, or to differentiate in two directions that 
is, toward both the Brunner gland and the pancreatic tvpes \- *> 
result, most adenomjomas show three types of glands undifferentiate <1 
Brunner gland tjpe and pancreatic tvpe The undifferentiated alveoli 
usually predominate and approach a neoplastic t}pe of growth Strand- 
of smooth muscle are associated with the tumor In 'orac ca*e> the 
connection of the epithelial hud with the lumen of the stomach bcxnmc 
lost, and either single or multiple cvstic cavities result The latter 
heterotopias, we believe, can he considered adenonnomas onh u the 
cystic spaces are lined h} epithelial cells similar to those of the undiffer- 
entiated type of aheoh and show the same proliferate tendenev 1 he 
adenoni) oma reported In Gruzdeff is an example of this t\pe 

Lauche reserves the term adenonnoma lor those heterotopias m 
which differentiation does not lead to the formation of pancreas-hhc 
acini He classifies heterotopias similar to the condition in our case 
and m the cases reported In Magnus-Alsleben, Stewart and Tavlor as 
incompletely differentiated accessor} pancreases Although inter- 
mediate forms between true accesson pancreases and ndenorrn omas 
occur, we belie\ r e with Stewart and TaUor that the presence of undiffer- 
entiated aheoh with neoplastic tendencies justifies the inclusion of these 
growths in a separate group as adenonn omas 

The cluneal significance of these adenonnomas depend* parth on 
the necessitv for differential recognition at operation and parth on the 
possibiht) of clinical svmptoms The exact s} mptoniatologv is open m 
doubt Most of the reported cases were discovered accident ■’Ih at 
autopsv Those ohsened chnicalh have not on the whole been 

4 Nicholson, G \\ Studies m Tumor Formation Gu\’- Ho«p R<_p 73 v 

1C23 
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precedent Kukula 17 concluded from his experiments on dogs that 
both normal and obstructed intestinal contents are toxic Magnus- 
Alsleben similarly found that the intestinal contents of both the normal 
dog and the dog with intestinal obstruction was toxic He observed 
that the feeding of meat increased the toxicity of normal intestinal con- 
tents, the feeding of milk and cheese did not enhance the toxicity 
Roger and Gamier 19 stated that normal intestinal contents are even 
more toxic than the contents from the animal with intestinal obstruction 
They observed that the duodenal contents are more toxic than the con- 
tents of the lower ileum or colon 20 Braun and Borrutau 21 also made 
the observation that in the experimental animal, normal intestinal con- 
tents are just as toxic as those from animals with intestinal obstruction 
In this stud}’-, we have not attempted to establish comparisons 
between the toxicity of intestinal contents at different levels of the 
intestine m the normal animal, nor have we endeavored to ascertain the 
nature of the toxin m the intestinal contents of the normal animal 
or the animal with intestinal obstruction The only deductions that 
we feel can be made from this study are that the normal intestinal 
contents of both the dog and the rabbit are toxic on injection when 
submitted to the same treatment as the contents from obstructed animals 
It would also appear that the normal intestinal contents are as toxic 
as the contents from the obstructed intestine, and that in the dog with 
intestinal obstruction, the material below the point of obstruction is 
even more toxic on injection than the fluid obtained from above the 
obstructing mechanism 

We are aware of the fact that m experiments of this nature there 
are factors that are not controlled The dilution of the fluid found 
m the obstructed and nonobstructed segments is probably the most 
important Several investigators have failed to find intestinal contents 
that have passed through the Berkefeld filter to be toxic In some rats 
injected with intestinal fluid obtained from starved animals (both normal 
dogs and dogs with intestinal obstruction) and prepared as outlined, the 
symptoms were mild We also injected twelve rats with the intestinal 
contents of two dogs in which duodenal obstructions were established 

17 Kukula Untersuchungen ueber autointoxication bei Darmocclusionen, 

Arch f klm Chir 63 773, 1901 

18 Magnus-Elsleben, Ernst Ueber die giftigke.t des normalen Darmmhalts, 

Beitr z chem Phys u Path 6 503, 1906 673 and 

19 Roger, H , and Gamier, M Compt rend Soc de biol 59 388, 

* S o ger , G H Press, med 32 901 (Nov ) 1924 Roger, H and Josu, 0 
ibid 60 371, 1906 Roger, H, and Gamier, M ibid 60 666, 1906 

21 Braun, W, and Borrutau, H Expenmenta kr.tische untersuchunge 
ueber den Ileus Tod, Deutche Ztschr f chir 96 544, 1908 



EXPERIMENTAL CHRONIC DUODENAL OBMRUUP’N 

CHANGES IN' THE BLOOD AND OTHER PVTHOroVi rH^ris* 
BENJAMIN N BERG, \l I) 

AND 

James w jobling, md 

FU 

Our priman object in die CNperimental production ol cbronc 
stenosis of the duodenum was to determine whether then. un 
relationship between intestinal stasis and alterations m the Hood 
Clinically, Lowenberg 1 and Olnet- found an increase m the. bacterid 
content of the duodenum m cases of pernicious aucnui I ' , 
mentallj , Se^derlielm 2 claimed to hate produced a pernicious ant 11 • 
like picture in dogs with chronic obstructions oi the small nite-tine 
Brown and his co-workers 4 reported the occurrence of ‘Ionic nephritis 
m a series of cases of chronic duodenal obstruction Functional s,ud c - 
of the kidncjs indicated renal insufficicnci Ciienm d iniih irtmi <u 
the blood reccaled an increase in the lire t nitrogen md crcatintn i 
high carbon diONide earning capacity and a lov chloride content 

In previous papers , 5 a new technic for producing chronic stc io~is oi 
the duodenum was described The duodenum was cliO'in f s tne 
of the obstruction because nonnalh, this segment oi the int» '■'ute i- 
relatneh free from bacteria and the rate of nioohu r jump " pi«I 
than in an) other part of the intestinal tract \s a rc-uh oi t T t ob n « 
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CONSTRUCTIONS 

1 All intestinal contents are toxic on injection 

2 The intestinal contents of the normal dog and rabbit elicit the 
same symptoms on injection as do the contents of the obstructed bowel, 
and are just as toxic 

3 In the dog with intestinal obstruction, the intestinal contents from 
below the point of obstruction appear even more toxic on injection 
than the fluid obtained from above the obstructing mechanism 



BLRG-JOBLI \G — DLODL\ IL OB^TRl CTJO \ :o; 

in the stomach in the experimental animals mav hau been ot some 
importance m the results 

PATHOLOGV 

The anatomic changes which occur above a chronic obstruction m 
the intestine in man have been described In numerous observers ' 
however, due to the inabihtv of previous investigators to produce experi- 
mental chronic intestinal stenosis, little has appeared in the liknture 
concerning this phase of the subject Hero-el," one of Nothnagel s 
pupils, studied the effects of incomplete stenosis of the intestine m 
rabbits Although none of lus animals survived longer than s,\t C cn 
days, he attempted to interpret the nature of the compensators musctil ir 
hypertrophy which developed in chronic intestinal obstruction IK 
found that an increase in the thickness of the intestinal wall begin is 
early as the fourth or fifth day after the obstruction was established 
and that hypertrophy was pronounced on the ninth dav Lengthening ot 

Taklk 1 — Results of Last Chemical Lrammahtm of tin Blood of 
Three Doge Obeer ed for the Longest 1’t node 
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the intestine above the stenosis was associated with the hvpt rtiophv 
The other structures of the wall of the* bowel did not putih «u tin- 
change Herc7cl concluded that the inereised tliiektiC's oi the inte-tind 
wall aliove the obstruction was due to a true nm-nilir hvpi ttrophv 
in the sense of \ nehow 

In chronic intestinal obstruction in man, ulcer itioii oi tl t nn > ' 
has been noted frequentlv in the segment iiiiimdntelv ibovc tin o’ • \ 
tion Patel” believed tint intestinal hvpertrophv on urn d m\ ' 
a lesion of the mucosa was associated with the skuo-is the «’ no 
the hvpertrophv depending on the number ot excit itorv imp ’’m - 
from the irritated mucous incmbruie In this w n h un"-,,' ,, 

7 Notlinapel H Docasts of iht liiusum u >1 e i ! ’ 

\\ B ‘satimkrs Cani|nm, p 

8 Hercrel P I xpirimentslk und lus'olo.i Du \ •> t 

compe nsaiorisclu Must ilhvpt rtn»plin K > D ir i * m /' * * ' ’ ' 

11 *21 1 SS 6 

0 Patel M Kent triples stir le’at <’ e * e ” ’ * ’ <■ 
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patients have been followed vanes from five to sixty years the 
average being 24 5 years At the time of operation, 18 of the patients 
were between 14 and 20 yeats of age, 24 betwen 20 and 30 and 
the ages of the rest ranged from 30 to 60 Ollier aimed to restore 
function, and the results arc classified on the functional basis Com- 
plete ankylosis, even though the arm is in good position and useful, is 
rated as a bad result The results were found to be as follows Very 
good, 26 cases (when the mobility and power exceed two thirds of the 
normal) , good, 15 cases (when one of the two factors mentioned is 
less than two thirds of the normal but greater than one third of the 
normal) , fairly good, 8 cases (when one of the two factors falls 
below one third of the normal) , bad, 6 cases (more or less complete 
ankylosis or a flail joint) On the whole, the results were satisfactory 
in 52 out of 55 cases, or 95 per cent Perfect results were found 
in 48 per cent, meaning that the resected side is practically as good as 
the healthy side, in both power and mobility Comte pointed out that 
there is not an absolute relation between the excellence of the anatomic 
result and of the functional result In 13 cases, active pulmonary or 
local tuberculous lesions were present Two of the patients died six and 
seven years later 


2 Resections for Ankylosis Ollier found the results of resection 
so good in tuberculosis that he applied it as a method for securing 
mobilization of ankylosed joints To prevent recurrence of ankylosis, 
he advised resection of from 5 to 6 cm of bone and excision of the 
capsule and periosteal structures about the joint In 12 resections for 
arthritis, the results were excellent in 8, good in 2, poor in 1, and 
bad in 1 (ankylosis recurred, and a second operation was performed 
later with good results) In 9 resections for fracture or irreducible 
dislocation, the results were perfect in 3 and bad in 1 (good results were 
obtained after the second operation) In 5 scmiarticular (humeral j 
resections, the results were excellent m 4 and good in 1 When grouped 
together, the results were perfect m 76 5 per cent of the cases, good in 
19 per cent and poor in 4 per cent 1 he author compared these figures 
with the results reported by American surgeons in 126 patients with 
arthroplasty of the elbow Good results were obtained in 76 per cent, 
poor results in 16 per cent, and bad in 6 per cent Comte concluded that, 
when compared with arthroplasty of the elbow, the operation of resection 
appears to be the more successful 

[Ed Comment— Comte has made a thorough and painstaking 
investigation, and the report is deserving of careful study If a patient 
with tuberculosis of the elbow can be cured and mobility jircservc >y 
resection, this is a better operation than arthrodesis The operation o 
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function, then .the best result is obtained by putting it to use, as the 
authors operation When this is not the case, the head should be 
removed and the neck placed in the acetabulum 


Mathieu and Wilmoth 43 discussed the various operative methods for 
obtaining ankylosis of the hip m tuberculosis and classified them as 
mtra-articular freshening of the articular surfaces, the extra-articular 
arthrodesis by rigid bone grafts and the para-articular method of trans- 
planting the greater trochanter They favored either the latter method 
which is essentially the Hibbs operation, or a method with osteoperiosteal 
grafts, in which a flap of bone is turned down on the capsule from the 
ilium, and the space between this and the bared trochanter filled m with 


osteoperiosteal shavings from the opposite tibia 


An Operation for Stabilising Paialytic Hips — In a preliminary 
report, Dickson 44 described an operation for stabilizing paralytic hips 
which he used for five years The procedure is designed to replace the 
paralyzed glutei muscles by the tensor fasciae femons He transplanted 
the origin of the tensor fasciae femons with a piece of its bony attach- 
ment to a groove in the crest of the ilium near the posterior superior 
spine The muscle is passed through a tunnel beneath the gluteus medius 
The indications for the operation, according to Dickson, are (1) flexion 
contracture of the hip, (2) relaxed subluxating hip, (3) holding of a 
luxated hip m the acetabulum after reduction The author reported 
having performed the operation in forty cases, details of which are to be 
presented in a later paper 

Operation for the Relief of Paralysis of the Glutens Maximus 
Muscle — Ober 45 devised an interesting and apparently successful opera- 
tion for paralysis of the gluteus maximus muscle An incision is made 
from the level of the first lumbar vertebra, 1 inch (2 5 cm ) lateral to the 
spinous processes, downward opposite the posterior inferior spine of the 
sacrum, exposing the gliding fascia over the muscles in this region 
The fascia is incised longitudinally near the spinous processes and is 
cleared from the muscl? The outer half of the erector spinae, with its 
aponeurosis, is separated from the inner half and from the muscles 
lateral to it, the incisions being carried down to the lower end of the 
incision in the skin The muscle thus split off is freed from the o ) 
and crest of the ilium, from the sacrum, and from the transverse 
processes in such a way that a free flap of muscle, about me les 
(12 7 cm ) long, 1 inch wide, and Y inch (1 8 cm ) thick is obtaine 


43 Mathieu, P , and Wilmoth J de chir 28 130 (Aug ) 1926 

44 Dickson, Frank D J Bone & Joint Surg 9 1 (Jan ) 

45 Ober, Frank R Operation for Relief of Paralysis of Gluteus 
Muscle, JAMA 88 1063 (April 2) 1927 
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relative owing to possible variations in the state of tonus of the intestine 
at the tune of fixation 
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[Ed Comment— We wish to record our agreement with the recom- 
mendations of the authors, but we go farther in that we advise the 
method employing the fascial suture m the repair of acutely fractured 
patellae as well as in the old unumted fiactures Tins method has been 
employed at the Massachusetts General Hospital for from three to four 
years, and it has been possible to allow motion and use from the start 
without the necessity of any splinting ] 


Synovectomy m Chiomc Ai thrifts of the Knee Joint —In cases of 
chronic infectious arthritis of the knee, when improvement has not been 
obtained from focal and other methods of treatment, Payr 47 recom- 
mended excision of the synovia He performed this operation in seven 
cases with satisfactory results The synovia was found markedly thick- 
ened, sometimes to the size of a finger, and contained granulomatous 
masses, areas of necrosis, and foci of bacteria. Payr felt that there is 
little danger of ankylosis or of secondary infection 

Operative Lengthening of the Tibia and Fibula — Abbott 48 reviewed 
the work on operative lengthening of the tibia and fibula and described 
his apparatus for lengthening both bones of the leg It is modeled 
somewhat after Puttds apparatus and consists of two steel transfixion 
pins held in adjustable rods fixed to a Thomas splint m such a way that 
absolute control of the fragments is obtained His operation consists of 
the following steps (1) lengthening of the Achilles tendon, (2) osteot- 
omy of the fibula, (3) insertion of pms, (4) osteotomy of the tibia, and 
(5) application of stabilizers and foot-piece The lengthening is accom- 
plished by a gradual adjustment of the apparatus so that from one- 
sixteenth to one-eighth inch a day is gamed The stretching is 
maintained for about three weeks, or until about 2 inches (5 cm ) is 
gained Of six patients treated, results in five were considered successful 
by the author, from 1J4 to \f/& inches (3 1 to 46 cm ) having been 
gained He pointed out that rigid asepsis must be maintained and that 
the surgeon who has not the time to make daily mechanical adjustments 
should not try the method 

[Ed Comment— The author is employing the operation for 
lengthening bone not only in cases in which the full length of the limb 
has previously existed and has been lost, as m the case of malunite 
fractures, but m cases m which the full length of the limb has never 
existed, such as in infantile paralysis and old epiphysitis His wor 
demonstrated that a gam of 2 inches or more can be obtained in sue 
cases without harm The procedure is fraught with danger, however, 
from first to last and demands the closest attention from the surgeon 


47 Payr, E Munchen med Wchnschr 74 1437, 1927 

48 Abbott, LeRoy C J Bone & Joint Surg 9 128 (Jan ) 1927 
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first metatarsal bone, had been performed, and from a study of the 
results the authors felt that this procedure involves the risk of causing 
further spreading of the anterior arch or of producing stiffness in the 
joint from resulting bony proliferation The best results were seen in 
thirty cases m which Ludloff’s operation — oblique osteotomy of the first 
metatarsal bone— had been performed Even here the results were not 
entirely^ satisfactory, and the authors recommended a combination of 
Ludloff’s operation with transplantation of the abductor hallucis They 
considered that proper after-treatment is of great importance 

Pick 53 studied a group of 28 patients who were operated on 
in the city hospital of Dortmund from twelve to fifteen years previously 
Of these, 14 were well pleased with the results, 11 were barely 
satisfied, and 3 were dissatisfied The best results were seen either 
after Ludloff’s operation (as already described) or after Hohmann's 
operation, which consisted of a wedge-shaped excision posterior to the 
head of the first metatarsal bone with transplantation of the abductor 
hallucis muscle 

Cleveland 04 reported the results of about 200 operations for hallux 
valgus m 108 patients Five different types of operation had been 
employed (1) simple excision of the exostosis, (2) wedge-shaped 
osteotomy of the metatarsal with excision of the exostosis (Ludloff’s 
operation) , (3) resection of the proximal end of the phalanx with 
excision of the exostosis (Keller’s operation) , (4) resection of the 
metatarsal head with excision of the exostosis (Hueter’s operation), and 
(5) excision of the exostosis with division of the lateral ligaments and 
of the adductor muscles and realmement of the phalanx on the metatarsal 
by means of a flap formed from the medial ligament (Silver’s operation) 
The author found that in this series resection of the metatarsal head 
with removal of the exostosis had given the most satisfactory results 
The most important cause of failure of any operation is the presence 
of chronic arthritis in the joint, and m these cases the results are poor m 
proportion to the seventy of the arthritis Other causes are a severely 
impaired anterior arch, inadequate excision of the metatarsal or 
phalangeal exostoses, and failure to remove loose fragments or bone 
sand When the sesamoid bones show hypertrophic changes, .they should 
be removed Of greatest importance is the selection of an operative 
procedure that fits the individual case 

[Ed Note— It is interesting to have these studies of end-results 
from such widely separated communities They agree in condemning 
simple removal of the exostosis The German reports praise the results 


53 Pick, H Arch f Orthopaedic, 1926, vol 35 - 

54 Cleveland, Mather Hallux Valgus, Arch Surg 14 112o (June) 1 
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The Role of the Capsule m Contract w es of the Joints— Silver 57 
discussed the arrangement of joint capsules and pointed out that 
from a surgical standpoint one must consider the capsule as including 
not only the supporting synovial membrane but the ligamentous exten- 
sions and bands attached about the joints He further emphasized that 
the capsule is largely on the flexor surfaces of the joints He divided 
capsular contractures into four types simple postural, traumatic, inflam- 
matory and trophic He advocated subperiosteal separation of the capsule 
by the subcutaneous method for relief of contractures of the fingers, the 
metacarpophalangeal joints, the wrist, the elbow, the ankle and by the 
open method at the knee The incision for the knee is made laterally 
just in front of the biceps tendon and the capsule is stripped, care being 
taken to free the capsule in the mtercondyloid notch 

Tendovaginitis Stenosans of the Wrist — Wmterstem 68 gave a 
detailed description of tendovaginitis stenosans at the styloid process of 
the radius, stating that the condition is not rare and should be readily 
recognized The mam symptom is pam at the radial styloid and is due to 
the narrowing of the tendon sheath containing the tendons of the long 
and short abductors of the thumb The pam is increased by movements 
of the wrist and thumb, and there is local tenderness on pressure 
The condition may heal within a few weeks as a result of conservah\e 
treatment, but frequently remains obstinate In such cases prompt relief 
can be obtained by operation, the sheath being split or a small strip 
excised 

Treatment of Ischemic Contraction of Hand — Johansson j0 reported 
three advanced cases of ischemic paralysis in which complete functional 
recovery was obtained by operative treatment This consisted of the 
freeing of all the flexor muscles and lengthening of all the flexor tendons 
The results were compiled three and one-half, four and four and one- 
half years after operation 

Osteitis Deformans Fiamboesica — Matsunga 00 reported twenty- 
four patients with frambesia who showed skeletal changes typical of 
osteitis deformans 

Actinomycosis of Bone — Krogius 61 reported a case of actinom) cosis 
of the tibia without any primary focus elsewhere The symptoms 
simulated osteomyelitis, and the diagnosis was not made until three 

57 Silver, David J Bone & Joint Surg 9 96 (Jan ) 1927 

58 Wmterstem, O Munchen med Wchnschr 74 13 (Jan 7) 192/ 

59 Johansson, S Acta chir Scandinav 61 188 (Dec ^22) 1926 

60 Matsunga, T Acta Dermatologica 2 76 (Jan ) 1927 

61 Krogius, A Fmska lak-allsk handl 69 1 (Jan) 192/ 
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In cases of osteochondritis, the defects m the articular surfaces are 
c early shown Sievers felt that there may be some therapeutic benefit in 
certain cases from the slow absorption of the oily substance, on the other 
hand, there is the disadvantage that additional roentgenograms may be 
indistinct J 

[Ed Comment —Sievers’ method would appear to be of value for 
purposes of research but not for routine clinical investigation ] 

Some Anomalies and Deformities of the Vertebrae — Hanson 06 made 
a study of roentgenograms of vertebrae of different ages, beginning with 
the fetal period From the latter part of fetal life up to the second 
year, the body of the vertebra is divided into three plates, the upper and 
lower ones being dense, with a lighter one between At the antenor 
border of the latter, a conelike cavity is seen, with its base forward 
Anatomically, this corresponds to a channel m the bone containing bone 
marrow and a vein, and is not a nutrient foramen, as formerly stated 
The cavity disappears at the end of the second year in all except the 
fifth, sixth and seventh dorsal and first lumbar vertebrae In these 
vertebrae the cavities usually disappear at the fourteenth year, but occa- 
sionally persist even up to the twenty-fifth year Hanson believed that 
the frequency of tuberculous lesions in these vertebrae depends largely 
on the persistence of the cavities, as they contain many blood vessels 
Injection of the nutritive arteries shows that one artery supplies two 
adjoining vertebrae, and this may account for the frequent involvement 
of the adjacent vertebrae by a tuberculous process 

FRACTURES 

Leukocytosis Accompanying Fiactwes — Walton 07 made a study of 
the occurrence of leukocytosis in 260 patients with fracture and drew the 
following conclusions Traumatic injury of bone gives rise to a moderate 
leukocytosis, which is chiefly polymorphonuclear in type The increase 
m white cells reaches a maximum within twenty-four hours following 
the injury and remains approximately at this level until immobilization 
of the fragments is secured Reduction and immobilization are followed 
by a rapid fall m the white cells, with a return to normal at the end of 
the fifth or sixth day Old, debilitated persons usually develop less 
leukocytic reaction than do children or young adults The increase in 
the number of white cells appears to be largely the result of injury 
to the bone and periosteum but varies also in proportion to the amount 
of injury of the soft tissues and displacement of fragments 

66 Hanson, R Acta chir Scandmav 60 309, 1926 

67 Walton, Ralph W Leukocytosis Accompanying Fractures, JAM 
88 1138 (April 9) 1927 
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vertebrae, Kennedy ’» concluded that such tnjunes are not rare that 
the cause is usually direct violence and that the fractures are frequently 
multiple He believed that the fracture is negligible and that the dis- 
ability is largely due to the associated sprain or contusion Definite 
bony union is obtained in some of the cases Disability lasting longer 
than six months is out of the ordinary, and the majority of the patients 
should be back at work within two months, practically without com- 
plaints referable to the injury 

RESEARCH 

Physiologic Study of the Blood Supply of the Diaphysis —Johnson 71 
carried out a well conceived series of experiments to show the relative 
importance of the different sources of blood supply of the diaphysis 
He studied the rate and character of repair m drill hole defects of the 
cortex in the bones of dogs, under the following conditions (1) with 
the nutrient artery intact and all other sources of blood supply cut off, 
(2) with the metaphyseal vessels alone intact and (3) with the pen- 
osteal blood supply alone intact Specimens have been obtained from 
the different animals at different periods and the reparative process fol- 
lowed From these experiments, Johnson concluded that the nutrient 
\esseis maintain nutrition throughout the medulla and the inner half 
of the cortex Repair is active when the blood supply of the bone is 
derived from these vessels The metaphyseal vessels supply the medulla 
and the inner half of the cortex With the blood supply from other 
sources cut off and these vessels alone intact, repair is active but not 
so active as with the nutrient vessels The periosteal vessels do not 
supply more than the outer half of the cortex With blood supplied b) 
these vessels alone, repair is greatly delayed and its character altered 
Thus the nutrient vessels are the most important, the metaphyseal ves- 
sels next, and the periosteal blood supply the least important 

Regeneration of the Synovia —Wolcott 72 performed experimental 
synovectomy on the joints of dogs The animals had been killed at 
periods ranging from 1 to 108 days and the joints studied Gross 
examination, roentgenologic study of the joints injected with sodium 
iodide, and microscopic investigation showed the formation of a new 
synovial layer and the restoration of a practically normal joint pouc 
within 108 days The newly formed membrane is produced by meta- 
plasia of the connective tissue, and when the membrane has been forme 
this process is inhibited 

70 Kennedy, Robert H Ann Surg 85 519 (April) 1927 

71 Johnson, Robert W J Bone & Joint Surg 9 153 (Jan ) 1927 

72 Wolcott, W Eugene J Bone & Joint Surg 9 67 (Jan ) 1927 
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the process of absorption soon increased and surpassed it When the 
bone was implanted m the marrow cavity, it occasionally healed in place, 
but in the end it was absorbed and the marrow space reestablished Only 
when the bone was implanted on bone did firm consolidation and union 
of the transplant with the recipient tissue take place An actual meta- 
plasia of connective tissue into real bone has been seen by the author 
following transplantation of fine splinters of bone into the soft tissues 
Ten days after the transplantation, the splinters were surrounded by a 
thick layer of osteoid tissue 
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injection In three instances, death occurred from twent) minutes to 
an hour following injection and m two instances, about two hours 
following injection The others died during the night 

Of the thirty rats injected with the intestinal contents of the rabbit, 
fifteen were injected with material obtained from two normal rabbits, 
and the other fifteen were injected with material from the two rabbits 
m which intestinal obstruction had been established by tying off the 
terminal ileum with gauze tw r o days previously Five rats injected with 
the intestinal contents of the normal rabbit and three injected with 
the contents of the obstructed bowel died All the animals w'ere ill 
Ataxia and clonic spasms and convulsions w r ere frequently noted The 
more paralytic and convulsive effect of rabbits’ intestinal contents wans 
noted in these injections One of the rats injected with normal intestinal 
contents that recovered was rigid with clonic contractions two minutes 
after injection Another, also injected with normal intestinal contents 


Table 3 — Rats Injected Intrapentoncally with the Intestinal Contents 

of the Rabbit 



Average 
Amount 
Number Injected, 
Injected Oc 

Sick 

Atavlc 

Clonic 

Spasms 

Pnrn 

lytic 

Coma 

tose 

Died 

Itoco\ cry 

Nonnnl 

15 

C 

15 

0 

G 

4 

7 

5 

10 

Obstructed 

15 

7 

15 

10 

4 

o 

5 

3 

12 


was ataxic and appeared completely paralyzed three minutes after 
injection For a long time the rat lay on his back with flaccid extremi- 
ties, but it recovered One rabbit injected wnth the contents of the 
obstructed bow r el died one minute after injection Se\cral rats died 
two and three minutes following injection The susceptibilit} of the 
rat to the injected intestinal fluids did not always -vary directh with 
the amount used nor inversely wntli the weight of the animal Instances 
occurred in which 3 cc of a given intestinal content killed a fairly large 
rat when 6 or 7 cc failed to kill a much smaller one Postmortem 
examinations w r ere performed on all the rats that died to rule out punc- 
ture of a vessel wnth consequent hemorrhage as the cause of death 
Hemorrhage was not observed in any instance 

Many of the rats that sunned injection were reinjected on subse- 
quent days and appeared to hate de\ eloped an increased tolerance to 
intestinal contents We believe that this obsenation does not Imc 
any immunologic significance in treatment for obstruction, but onh 
means that repeated injections of the same protein into the animal 
increases its tolerance 

The results obtained m these experiments, though at \anance with 
the statements of most imestigators m this field are iu>t withou’ 
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(6) Localized violence that occurs when an oh . ert , 

impact comes m contact wtth the antenor abtlom.nal wall Examples Tlh" 
t y pe include kicks by horses, kicks with the foot, stamping on the bodv hlo 
with fist or stick and thrusts with a wagon pole dy ’ b 


The abdominal injuries themselves are separated into the following 
groups b 


1 Injuries of the parenchymatous abdom.nal viscera, which are represented 
by the liver, spleen, kidney and pancreas 

2 Injuries of the hollow abdominal viscera, which include the stomach, the 
intestines and their mesenteries and the urinary bladder 


INJURIES OF THE PARENCHYMATOUS ABDOMINAL 

VISCERA 

The parenchymatous organs he m the upper part of the abdomen 
and are more or less protected by their deep position or by the lower 
ribs and the lumbar spinal column In the vast majority of cases, they 
are injured only by a severe grade of violence Exceptions occur, 
which will be noted later The usual results of the injury are marked 
shock and profuse internal hemorrhage, which is frequently fatal 

A severe generalized trauma sometimes causes multiple ruptures 
of the abdominal and thoracic viscera, fractures of the ribs, spine and 
sternum, and other lesions Reports of a large number of such cases 
were found among the records obtained at necropsy , as death occurred 
almost immediately after the accident, it was felt that little was to be 
gamed from any prolonged study of this material A general statistical 
survey was not undertaken for this reason, and only selected cases 
which illustrate characteristically the clinical and anatomic features of 
the different injuries are presented 


LIVER 

Of all the abdominal viscera, the liver is the one most commonly 
ruptured by nonpenetrating blunt force Geill 1 estimated that such 
ruptures occurred in 59 9 per cent of all injuries of the trunk, and 
others accept his figures as substantial!} correct 

The anatomic characteristics of the organ explain its susceptibility 
to trauma It has a closely knit structure, which is only slightly elastic, 
and so cannot sustain a marked alteration m form without a brea ' in 
continuity It occupies the entire thickness of the right hypochondrium 
and is partly protected by the lower right ribs Ligaments attach tie 
liver to the surrounding structures in such a way that its range o 
motion in any direction is more or less limited Any force app ie 
the right side of the upper part of the abdomen, if intense enough w 
cause a rupture, as the liver cannot easilj escape the effects o 
violence The types of trauma usually described are such severe orm 

1 Geill, C Vrtljschr f gerichtl Med 18 205 1899 
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and the dogs given subcutaneous injections of saline solution Three 
days later, when, if saline had not been gnen the animals probably would 
have been dead, the intestinal contents both from abo\e and below the 
point of obstruction were collected and prepared as outlined Tw eh e rats 
given these injections, six with the contents from abo\e and six with 
the contents from below the obstruction, were ill Two appeared 
moribund about an hour after injection, one of these was injected with 
intestinal contents from above, the other with contents from below 
the obstruction The next morning, however, they all seemed actne 
again 

Six rats were then injected with the contents obtained from the 
intestine of a normal dog diluted with an equal amount of saline 
Simple suction filtration alone was employed, the Berkefeld filtration 
being omitted All the rats w'ere ill and died a few' hours after the 
injections Six rats were injected with intestinal contents obtained 
from a normal rabbit prepared in the same manner The rats were all 
ill shortly following the injections and died from its effects 

Such a result, we feel, is to be anticipated because Berkefeld filtration 
must remove toxic substances 


SUMMARY 

The intestinal contents of several normal dogs and rabbits and dogs 
and rabbits with intestinal obstruction were collected and subjected to 
Berkefeld filtration Intravenous injections of the material obtained 
from the intestine of normal dogs and from dogs with intestinal obstruc- 
tion were given to normal healthy dogs Intrapcritoneal injections of 
rats w r ere made from the intestinal contents of both normal dogs and 
rabbits and dogs and rabbits with intestinal obstruction Setenteen dog*' 
W'ere injected with the intestinal contents of dogs prepared in this 
fashion, two died In both instances, the contents obtained from the 
intestine of normal dogs w'as used Tlurt) -six intrapcritoneal injection- 
of the intestinal contents of the dog were made into rats, ele\cn deaths 
resulted In one instance each, death was due to the injection of the 
contents of normal and of obstructed loops The other nine de ith- 
w'ere caused by the injection of intestinal contents obtained from below 
the point of obstruction into dogs wath seiered gut obstructions 1 him 
rats w'ere injected intraperitoncally with the intestinal contents ot the 
rabbit Following the injection of fifteen rats with the normal intestinal 
contents of the rabbit, fhe died Of filtecn rats injected with the con- 
tents of the obstructed bowel three died All the rats tint were gnen 
injections were ill The intestinal contents both from aboee and from 
below the obstruction in dogs that had been gnen saline solution -ubni- 
taneoush was toxic on injection 
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th e hver will be driven upward into the funnel shaped lower part of the 
chest which will distort and break it m the manner described 

nder other conditions, falls from a height are supposed to result 
i the production of sagittal tears of the concave surface According 
to Walz and Holle,« a fall on the head or shoulders with the lungs ,n 
full inspiration will cause the glottis to close spasmodically, it will 
flatten the diaphragm and keep the liver from entering the chest The 
under surface is forced to bulge away from the diaphragm at the 
moment of impact and thus is ruptured Falls on the feet or buttocks 
are also supposed to produce the same result, the diaphragm is flattened 
on the recoil, and the concave surface bulges downward and sometimes 
ruptures During this kind of fall, the ligaments of the liver are not 


stretched, according to Walz and Holle , 5 and have little or nothing to 
do in the production of the lesion 


In some instances, a violent trauma which acts tangentially on the 
epigastrium in an upward direction will force the anterior edge of the 
left lobe toward the diaphragm This movement will tear the anterior 
portion of the concave surface The point most often involved is the 
furrow that contains the round ligament 

Sometimes violence applied directly against the front portion of the 
liver will crush the organ between the anterior abdominal wall and the 
projecting edge of the vertebral bodies A complete sagittal rupture at 
the junction between the right and left lobes is the result This sort of 
injury was present in a case of homicide, the abdomen had been 
stamped on as the woman lay on her back 

Transverse and oblique ruptures are found on both the upper and 
the under surfaces of the hver They are due to pressure exerted on 
the anterior edge m a backward direction Bending occurs in such 
a way that the sagittal diameter is shortened and the upper or under 
surface is rendered acutely convex, which produces the corresponding 
tears They are not so common as the sagittal ruptures The same 
violence is also supposed to drive the posterior portion of the right 
lobe against the vertebral column and cause a laceration of the lirer m 
this region The name of “contrecoup rupture” has been given to tins 
injury, because it occurs at a point opposite the place at 1x111011 the 

torce is applied 

A common rupture is the craterous laceration found on the uppe 
surface of the right lobe near the coronary ligament It may be pro- 
duced by a lateral compression which fractures the right loner 
and forces them against the parenchyma in such a iia) as to cause 
tear The sharp ends of the broken ribs may pierce the hver by pene- 
trating the diaphragm, though this complication is rare ie 
also may be the result of a severe localized violence, such as a kick 
a horse, which directly lacerates the organ 
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OPERATIONS ON THE BONES, JOINTS AND TENDONS 

Tendon Ti ansplantation foi Patalysts of the Opponens Muscle 
of the Thumb — Weil 30 used Book’s method of tendon transplanta- 
tion for paralysis of the opponens muscle of the hand and warmly 
recommended it The operation consists m transplantation of the exten- 
sor of the fifth finger An incision is made o\er the dorsum of the fifth 
metacarpal bone, and the extensor tendons exposed The extensor 
minimi digiti is the tendon l)ing nearest to the ulnar border of the lnnd 
This is freed and divided at the lee el of the metacarpal head \ second 
incision is made over the outer side of the first metacarpal bone The 
freed tendon is then passed subcutaneously around the wrist and acro^ 
under the palmar surface to the first metacarpal, to which it is fixed 
The thumb is splinted in the opposed position for tuchc di\s after 
which exercises and muscle training arc started 

Remote Results of Resections of the Elbow — SuieqiiL 41 «tinimari?ed 
the results of an investigation by Comte on the remote results of res- r- 
tions of the elbow by the method of Ollier for tuberculosis and condi- 
tions of ankylosis, which were published as These Leon in 1 1 h< m 

results were 

1 Resections for Tuberculosis End-results were obt'ui cd m 
patients who had been operated on b\ Ollier The turn that O' >■ 

* Tins Report of Progress is ba c cd oa a reiiei of HA articb * A ~’ed ’ r -a 
419 titles dealing with orthopedic surpen, appearing n m ’ c il 1 ** n* < 
lictween Marcli 12 1927, and Jul\ 2 1027 Onl\ tho i pap tl . * 
represent progress lmc been selected io* - nr*e and cmrr -• 

30 Weil S Klin Wchnschr 5 (>'0 f \pril> 102a 
40 Smiqui Prt"(. mid 34 loH (On 27) I fJ 2 • 
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c ivnia Bile may also be present in small quantities from the tearing- ot 
branches of the bile duct After a few hours, the peritoneal hemorrhage 
turns dark red and later brownish red These changes cause irritation 
pigmented brown fibrin is deposited on the serous surface and a low 
grade peritonitis results If bacteria gam entrance in some way, either 
from an injury to a hollow abdominal viscus or through a laparotomy 
wound, a real infective and suppurative peritonitis will develop 

Occasionally some of the hemorrhage from the rupture may enter 
the extraperitoneal tissues in larger or smaller amounts, especially if 
the lesion opens into these structures Accordingly, retroperitoneal 
hematomas of varying size are sometimes found near the diaphragm 
and the lumbar fossa One such case occurred in the material obtained 
at necropsy 


The most rapidly fatal hemorrhages are generally associated with 
complete sagittal ruptures of the liver Of twelve injuries of the 
liver that caused death either immediately or within five hours, nine 
were of this type In rare instances, however, lesions even of this 
sort may undergo spontaneous healing (Chian) 10 

The huge craterous lacerations near the coronary ligament may 
also bleed rapidly, especially if some large mtrahepatic vessel is tom 
On the other hand, the less extensive lesions show slower bleeding, 
and blood clots tend to adhere to the laceration If the patient lives, 
thromboses are formed in the torn blood vessels and bile ducts, 
organization tends to occur, and healing by scar tissue is the result If 
the laceration is deep, the edges are deprived of their requisite blood 
supply and within about twenty-four hours become yellowish white 
and necrotic, forming the so-called traumatic infarct 11 (fig 1) 
Under ordinary conditions these areas are absorbed, but a large piece 
may become separated from the liver tissue and act as a sequestrum 
Occasionally it is enclosed in a cavity formed by adhesions of the 
rupture to the surrounding structures, and later undergoes transforma- 
tion into a true abscess (Fertig 12 and Biemath) 18 The process is 
slow, and takes months for its completion 

The central ruptures of the liver do not bleed into the abdominal 
cavity and, unless death occurs from the primary shock, complications 
develop slowly In some instances the hemorrhage in the substance 
of the liver may cause a large swelling m the upper part o j 
abdomen and enough disturbance to justify operative intervention for 
this reason alone 6 Small ruptures tend to heal with the formation oJ 
central scars, others, a triflle larger, develop traumatic mfarcts ana 


10 Chiari, H Berl klm Wchnschr 45 1629 (Sept 7) 1908 

11 Orth, J Deutsche path Gesellsch Verhandl 3 82, 1901 

12 Fertig, J Deutsche Ztschr f Chir 87 87, 1907 

13 Biernath, P Arch f khn Chir 90 73, 1909 
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resection was more or less abandoned by American surgeons because oi 
the flail, unstable condition that so frequently resulted Perhaps this 
was due to a failure to emploj Ollier’s careful supenosteal method oi 
dissection Ollier was a pioneer tn operations on the bones and joints 
and made real contributions to the subject The report is doubh inter- 
esting in that the eyidence obtained from a study ot Comtes result- 
substantiates his reputation as a master surgeon ] 

Transplantation for Paralysis of the Sciratii v Magnus — Riedel 41 
reported a neyv method of transplantation of muscle yyluch be employed 
for paralysis of the serratus magnus muscle yyitb good remit* \n 
incision is made extending from the spinal column to the outer edge of 
the scapula and the latissimus dorsi muscle exposed The outer half ot 
the muscle is separated from the inner half and its tendinous portion 
divided This is then passed under the inner portion of the muscle and 
pulled through to the loyver corner of the inner border ot the scapul 1 
The loyver part of the muscle is fixed to the sixth seyentli and eighth 
ribs In this way, the transplanted muscle is made to act as a muscular 
ligament for the support of the scapula, it prey cuts it from sliding oh 
the trunk and permits fair function for the arm 

[Ed Comment — W e should yvant to be com meed that the action* 
of tyvo different parts of the same muscle can be successfully dissociated 
before employing this operation ] 

Operation on the Hip — Writing on reconstructnc operations on the 
hip joint, Brackett 42 said that there are three conditions m yylucli opinion 
differs as to the choice of procedure 1 In old tuberculous disease, be 
believed that an operation causing ankylosis offers the only true solution 
2 From the clinical standpoint, he dnided patient* yyiih o-tco-arthrili- 
into three groups those yylio bare the potentiality of continued function 
those yvho haye little, and those yyith pam and lmalidism In the fir-t 
group, operation is not necessary In the second group the better cmir-i 
seems to be to produce a firm joint yyluch gnes stability and relief trom 
pain In the third group, an operation of stabilization i* a nrdter of 
convenience to the patient 3 In old ununitcd fractures of the hip dit 
factors to be considered in determining the kind ot ojk ration in ti e 
degree of atrophy and the size of the remaining portion oi the b' id oi 
the bone the contour of the head the appearance oi -pace around tN 
joint, and the presence or absence of ostco-artbritic tluiige- li tin - 
cases, the neck of the femur has practically ah\ay- di-appearcd \\ in i 
the roentgenologic examination gnes cyidencc that tin romming p " " 
of the central fragment i* m a condition for j*.nnn» ng ,> -t < u- 

•11 Riedel, G 7cntnll)l 1 Chir 51 *7S (March *> t 

•12 Brackett E G 1 5 mi rp 2 2K> ( Maxell i 1°27 
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Thrombosis of the portal vein has been described as the result of 
an injury The trauma in some way injures the wall of the vessels 
either by a dislocation of the contiguous organs or by direct contusion 
of the vessel against the spinal column The thrombosis in time occludes 
the vein and later, by organization, turns the vessel into a solid fibrous 
cord The usual complications are esophageal varices, ascites and 
similar conditions, all of which are referable to the portal obstruction 
(Thorel) 18 

Ruptures of the hepatic artery are rare and are found only with 
the more severe grades of trauma Just 10 recorded a case of mul- 
tiple injuries m the upper part of the abdomen in which the cause of 
death was a delayed hemorrhage from an accessory branch of the 
hepatic artery which was thought to have been eroded by gastric 
secretion from a nearby injury to the wall of the stomach 

Ruptures of the biliary system occasionally occur Any portion of 
the tract may suffer from the violence In his analysis of sixty cases 
from the literature, Lewerenz 17 catalogued the ruptures as follows 
gallbladder, 23 , mtrahepatic bile ducts, 8 , common bile duct, 9 , hepatic 
ducts outside the liver, 6 , cystic duct, 1 and location of lesion 
uncertain, 13 

The mechanism of the injury varies with the part of the tract 
affected The gallbladder may at times be traumatized by severe 
violence, or it may be ruptured by a comparatively slight force which 
compresses the organ and causes it to burst by a hydraulic action This 
is especially prone to occur if the wall is diseased or if a marked 
grade of cholelithiasis is present Ruptures of the liver are only 
occasionally associated with this injury 

Three methods of rupture have been made responsible for the 
lesions of the common bile duct and the extrahepatic branches of the 
hepatic ducts 

A hydraulic bursting mechanism is said to operate in a few cases 
Some of the ducts are probably lacerated by being crushed against 
the vertebral column Most of them, however, are undoubtedly the 
result of a tearing force , the anterior edge of the liver is forcibl) 
elevated toward the diaphragm, and the ducts are, as a consequence, 
put under tension A complete or partial break is prone to occur nea 
the pancreas, especially as the common duct is firmly attached to t la 
organ and has a wall of limited elasticity These ruptures are oun ^ 
mostly in children and young people who have an elastic and easi y 

15 Thorel Ergebn d allg Path 18 123, 1915 

16 Just, E Arch f klin Chir 140 518, 1926 

17 Lewerenz Arch f Uin Chir 71 111, 1903 
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An incision is next made over the lateral aspect of the thigh from the 
tip of the trochanter to 1 inch abo\e the level of the patella, exposing 
the tensor fasciae latae and the fascia lata The tensor is freed as in 
Legg's operation, but the incisions in the fascia are carried dow n the leg 
as far as the incision in the skin extends in order to form a long flap ot 
fascia 1 inch wide A hole is drilled through the femur just below the 
neck at the level of the gluteus maximus tendon, and the long flap of 
fascia is drawn through the hole from before, backward At that point 
the edges of the fascia are sutured to the gluteus maximus tendon The 
free end of the fascial flap is then drawn up under the gluteal fascia to 
the lower angle of the first incision, care being taken to keep the gliding 
surface of the fascia next to the iliac bone The free end of the erector 
spinae muscle is laid on top of the fascial flap which had been scarified 
so that they overlap 2 or 3 inches, and then the edges of the fascial flaji 
and the aponeurosis of the erector spinae muscle are sutured under 
moderate tension, thus, extension of the tendon is made from the erector 
spinae muscle to the femur The leg is put up in a long plaster spica 

Since July, 1926, the author has not bored the transverse hole below 
the trochanter for the purpose of inserting the fascia, especially m those 
cases in which power is absent in the tensor fasciae latae. Ins technic 
consisted of dissecting the strip of fascia up to the insertion of the 
gluteus maximus tendon, and then following out the technic alrtadv 
described in passing the tendon up over the buttocks Indications lor 
the operation are (1) paralysis of the gluteus maximus muscle, (2) 
paralytic dislocation of the lup, and (3) flexion deformitv of the hip 
when associated with paralysis of the gluteus maximus 

Late Repair of Frachacs of the Patella and of Rnptun ot tin / uta- 
mentum Patellae and Quadticcpt Tendon — Gallic and Li Mourn r 4 ' 
described in detail operations for the repair of the conditions alri idv 
mentioned They pointed out that while these injuries frequent! heal 
solidly and appear firm within a few weeks m a certain number tin m ir 
may begin to weaken and stretch so that after a vear all pout r oi < \t< n 
sion has gone Repair is accomplished in the case of inji rv ot t! c 
patellar tendon by taking hcavv transplants from the \chilks tuvb n 
and passing them through the jxitclla to the tibial tubercle In the ca-- 
of ununited fractures of the patella, fascial strips arc used v 1 km the b < 
fragments can be approximated, but transplants from the Aclullcs P-A n 
are used when a gap remains In all patients w ith i rii] tired q -mr n t r 
tendon, whether the ruptures have occurred tarlv or lap Gall -id 
LcMesuner advocate repair b\ the use of fascial sun re 

-?6 Gallic, W E and LeMcsuricr \ P 1 IPnc r ’ ~ 9 A 

(Tan T 1927 
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The source of the pentone.il fluid was a small sagittal laceration ol 
the under surface of the liver, winch was m the furrow ,n wind, the 
round ligament usually lav and ran into the hilum, communicating with 
a transverse tear of the large left mtrahepatic bile duct The gall- 
bladder and the rest of the biliary tract were collapsed and free from bile 
It is evident that the rupture excreted much bile from the start and 
that, m the first few days after the trauma, most of this was absorbed 
and jaundice was produced Later, the bile caused a nonseptic peri- 
tonitis from the chemical irritation, with the formation of an enormous 
fibrinous exudate, which blocked the pathway of absorption from the 
serous surface This condition resulted in the ascites m which the 
abdominal cavity was filled with bile and the disappearance of the 
icterus elsewhere The entire process is a slow one and, though not 
septic, is marked by much toxic action Unless means are taken to 
close the ruptured duct, the continued excretion of bile will inevitably 
prove fatal Cases described by Lewerenz, 17 Stierhn 18 and Hilde- 
brandt 10 give practically the same picture 

In the material obtained at necropsy at the Medical Examiner’s 
Office, protocols of twenty-one cases were collected m which there was a 
rupture of the liver not complicated by another injury of a fatal 
nature A study of these cases brought out some interesting points 
The causes of the casualties are listed in table 1 Except in a few 
instances the trauma was severe 

The age incidence (table 2) did not show anything significant 
A consideration of the causes of death in connection with the lesion 
the liver and the length of time the patient survived the accident 


in 


established the following facts 


1 Seven patients died at the scene of the accident Of these, four 
showed a complete sagittal laceration of the substance of the liver and 
two a huge craterous tear on the upper surface of the right lobe The 
six patients died of profuse intra-abdominal hemorrhage The seventh 
showed some superficial lacerations on the upper surface, lost onlv a 
small amount of blood, and evidently died of the shock of the injury 
combined with a state of acute alcoholism 


2 Eight patients survived the injury from one-half hour to six 
hours Five of these sustained complete sagittal ruptures and died o 
severe intra-abdominal hemorrhage One craterous laceration of t ie 
right lobe and two superficial lacerations of the surface of the liver 
were found These patients died of a combination of shock and acute 

alcoholism 

3 Two patients survived from twelve to twenty- four hours Bot i 
sustained moderately large craterous lacerations of the upper loie 


19 Hildebrandt Arch f klin Chir 81 646 1906 
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It should not be undertaken until the technic has been acquired In actual 
observation of Abbott s methods ] 

A Plastic Opciation on the Foot — Aliller “ r ‘ described 1 new opera- 
tion on the foot which he applied to patients with adole-ccnt relaxed ice; 
which do not respond to the usual consenatnc measure* 1 he oper ltimi 
consists of a plastic transplant of the insertion of the calcaneo*c«iphoid 
ligament to the first cuneiform and metatarsal together with arthrode-i* 
of the scaphoid-cuneiform and cuneiform-first metatarsal joint*, and 
occasionally resection of the neck of the astragalus He al*o lengthened 
the Achilles tendon Plaster is worn for six week*, alter which m 
adducting shoe with the Thomas heel is worn The author reported 
satisfactory results in sixteen cases 

Flatfoot and Its Ticaimcnt — Von Dittrich 50 reported the result- e>i 
Mueller’s operation in twenty -fi\e patients w ith sc\ ere flatfoot Muelle r * 
operation consists in drilling a hole through the tar*al scaphoid an * 1 
pulling the tendon of the anterior tibia! muscle, or a part ol it, thmugh 
that hole The results have been satisfactory In the author * opuw n 
more extensive operations ought not to be ctnplo\cd mile** repe ited 
manipulation has demonstrated the impossibility of correcting the po»i- 
tion of the foot and hence the necessity of an operation on the bom 
structures 

Talipes Cavus — Rtigh ,- 1 who felt that contracture of the plantar 
fascia is the primary cause of pes ca\u* and the ean*e ot rehp-c ami 01 
continued progression of the deformity, ad\i*cd operative txu*ion m 
the plantar fascia and its replacement by the transplantation ol 1 it ti*M.< 
that does not contract After obscnation of the re-ult* of tin* proadun 
over a period of four \ears, he was cominced that it 1* ixissihle to p-t vein 
contraction of the scar bv this method and that it doe* not U id to 
sagging of the plantar arch 

[Ed CoMMrxT — This would ippcar to be a radical null ' 3 to- 
accomphshing tbe same lcsult that i* obtained b\ stripping the plant n 
ligaments from the o* calci* ] 

Results of Opeiahon foi Hallux I'alous — Man and I-auhf <\ m 
ined a group of patient* who had been operated on mr halin' \ dg. * .* 
the surgical clinic m Kiel to determine the end-result* In fithen c < 
the operation had consisted of the simple excision of the tvv>' 
the results were generally unsatisfactory In twente-ti*' c -r 
Huetcr’s operation which con*i*t* of rc'cction oi the 1 e " 1 < * ’ 

40 Miller Ocar Let 1 Bone & Tom* 5nrp 9 W CTan i 1 ’■>27 

50 Von Dnirich K D turn die 7t'chr l CT ir l q 0 l r 4 V 2 

51 Ruph. IT Mn 1 Surg 2 "07 ( \g-ilT V’27 

52 Man C and lather H T Primcl e 7t‘rV f Cn r 197 1 1 7 



642 


ARCHIVES OF SURGERl 


tned Unfortunately, the clinical histones obtainable 
to indicate the leasons for the surgeon’s judgment 
Nine clinical records which showed the results of 
were collected They are as follows 


were too brief 
the laparotomy 


CLINICAL HISTORIES 

Case 1 —A girl, aged 18, was run over by an automobile She was delirious 
and in a state of shock but not comatose when she was admitted to the hospital 
A laparotomy was performed shortly after admission A sagittal laceration of 
the midportion of the liver was found, this was packed with gauze She died 
three hours later, the cause of death being abdominal hemorrhage 

Case 2— A boy, aged 13, was run over by an automobile He was admitted 
to the hospital in shock and was pale, with a rigid abdomen, especially in the 
region of the liver Some of the lower ribs on the right side were fractured 
A laparotomy was performed a few hours later A large, irregular laceration 
on the superior surface of the liver was found and was packed with gauze, 
the abdominal cavity ivas full of blood Death occurred seven hours after the 
injury from abdominal hemorrhage At necropsy, a ruptured spleen was 
discovered 

Case 3 — A man, aged 26, fell from a wagon Immediately after the fall 
he got up, walked a block and then fainted When he was admitted he was 
alcoholic, pale and m shock, with a rigid and tender abdomen, especially in 
the upper right portion He also complained of pain in the right shoulder A 
laparotomy was performed eight hours after the injury and a craterous 
rupture of the right lobe was found, which was packed with gauze He died 
thirteen hours after the injury from abdominal hemorrhage 

Case 4 — A man, aged 24, was struck by a board thrown from a saw, he 
was knocked down but was not unconscious On admission, he was m shock 
and was cold, anemic and vomiting Pam was noticed in the region of the 
liver and an abrasion was present over the right side of the chest A laparotomy 
was performed eight hours after the injury A sagittal tear between the liver 
lobes was found, which was packed with gauze The patient died twenty-four 
hours after the injury from internal hemorrhage 

Casf 5— A boy, aged 13, was struck by an automobile He was not 
unconscious after the accident, but, on admission, was dyspneic, cyanotic and 
in a state of shock Fractures of the sixth to ninth ribs on the right side 
were found A laparotomy was performed a few hours after the accident The 
liver was torn from the diaphragm, leaving a lacerated surface of the upper 
portion of the right lobe This was packed with gauze The patient dice 
two and one-half days later in sudden collapse He had a slow abdomma 
hemorrhage from the injury 

Case 6— A girl, aged 13, fell on a rail fence She vomited and walked 
about four city blocks to her residence Her condition for four days subse- 
quent to the injury was not alarming She began to complain of constan 
pain over the region of the liver, and her mother noticed that she was becomi g 
somewhat icteric She was admitted to the hospital four dajs later, an 
abdominal operation was performed the same daj An area of liver was oi 
attached to the diaphragm, separated from the rest ot the organ ns " 
packed with gauze The blood in the abdominal cavity was evacuated, a 
the patient recorered in fort\ -five da\s A sinus in the operative scar 
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of Ludloff’s operation, while the American report favors linear - 
procedure Studies of end-results are often disappointing in tint thc\ 
fail to provide any basis for generalizations If we were to draw un 
conclusion from these reports, it would probable be to the effect that 
the method of operation is of less importance than the skill with which 
it is performed and the care that is employed in the after-treatment 
It is also important to suit the operation to the individual ccpeciallv 
with reference to age ] 

MISCELL WXEOLS 

Spicnn of Cervical Spine Causing Thrombosis of AnUrior Spina! 
Artery — Discussing the mechanism of vertebral sprains in the cervical 
region, Grinker and Guy 65 pointed out that as a result of trauma 
transitory derangement of the normal relationship of one vertebra to 
another may occur, the -vertebrae quickly returning to normal ahnenunt 
This is accompanied by a stretching and laceration of the spinal hgi- 
ments Onl} when the vertebrae do not return to their original rela- 
tionship is the condition recognized as a luxation Grcubcr repotted 
until necropsy, an example of vertebral sprain due to excessive musculai 
exertion which produced thrombosis of a portion of the anterior spin d 
artery in the cervical region and which was followed bv sottemng of toe 
cord in the region supplied b} the arterv J he authors concluded th • 
temporary vertebral luxations maj occur and give rise to lesions of tin 
cord without am evidence bv roentgenologic examination of vutcbral 
displacement 

[Ed Com mei\T — Ibis case is important as an example 01 the ictual 
pathologic process that mav underlie some of the case'- of obscure mjurv 
of the back ] 

Rupture of the Supiaspniatus 7 union — Mthough admitting that lu 
has never performed an earlv operation on or seen a patnnt v ith rupture 
of the supraspinatus tendon soon after injure, (.I'dnnn id\< < md 
early operations for exploration when the lesion is susjH.cted lie lu-"! 
this advice on lus own experience of finding it operation d >t tk 
tendon had been ruptured in mam of the old tiaumitie ‘•1m nd< *■ 
He estimated that this lesion makes up a third of injuries o*' tk 
shoulders The signs of the lesion are mibilitv to ihduct 'h' i'<u 
activelv, a slight tog in the motion of passive ihduetion u d te Cr- 
and soft crepitus beneath the icromion anteriorh t ' 'bn n p; o. •, 1 < 1 
the shoulder in the majontv of 1m ns' through a spin <b n <1 j. 
but extended this into the saber cut incision when i" -- u 

55 Grinker Rov R , and Gm llu-ie- C ^run i iGi d s . , 

Thrombosis of \ntenor Spinal \run 1 \ 'd e SS ll- r ' < r •V 5 > 3'-' 

Codnnn Frnt -1 \ ] n-ion M A s ] IPG i r ° 
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In all ot the cases the indication foi operation was based on the 
general clinical picture rather than reliance on any special signs The 
diagnosis of intra-abdommal hemorrhage was coirectly made and 
the injury of the liver was suspected, as a rule In one instance the 
presence of blood m the abdomen was determined before operation b\ 
paracentesis 

The object of the operation was to stop the bleeding from the wound 
in the liver, and this was accomplished by laparotomy and gauze 
tamponade of the injuied area In the patients who recovered, this 
measure seemed to answer the purpose sufficiently well 

From the review of these cases, an idea can be formed of the 
general characteristics of subcutaneous ruptures of the liver A large 
proportion of the patients undoubtedly died soon after the accident 
from shock and intra-abdominal hemorrhage The lacerations are 
either marked or else the patient is suffering from acute alcoholism at 
the moment of trauma and so succumbs readily to shock 

Other ruptures, on the contrary, are slight and may heal com- 
pletely under merely expectant treatment However, such ruptures 
give few signs and probably pass unrecognized during life For this 
reason it is hard to compare them with the other more severe forms 
A third type of patient, however, maj live for varying periods 
of several hours to days, and finally may succumb to the continued 
flow of blood or bile into the abdominal cavity Some of them might 
possibly recover if a diagnosis could be made and the appropriate 
operative procedures instituted, but others probably could not be saved 
in any event The mortality is high, even with operation Fmsterer 20 
gave the mortality as about 60 or SO jier cent from the estimates ot 
other authors 

In any event, a prompt diagnosis is a matter of great importance 
and may be difficult m an individual case External signs of violence 
are apt to be lacking The abdominal symptoms are often charac 
teristic, but occasionally may be obscured by other factors, such as 
acute alcoholism General rules cannot be formulated, and the recog 
nition of the mjurv depends on the acumen of the surgeon 

SPLEEN 

Among the subcutaneous abdominal ruptures, those of the spleen 
hold the second place numerically Geill 1 found that they occurred 
in 33 per cent- of all cases of visceral injur) The physical characters 
of the organ and its protected position in the abdominal cavity explain 
to a certain extent why it is not as frequently involved as the liver bj 
violence applied to the upper part of the abdomen The normal spleen 


20 Fmsterer H Deutsche Ztschr f Clnr 118 1, 1912 
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months after the onset The patient was treated with rocntgcn-ra\ 
irradiations and potassium iodide The case terminated fatal!} one a car 
later 

That actinomycosis is not as rare as is general!} behc\cd is shown 
by the report of four cases of vertebral actmonncosis in Simplon and 
McIntosh ® 2 These patients were encountered at the Pathological 
Laboratory of the University of Michigan, two within the past unr 
All came to autopsy with a clinical diagnosis of tuberculosis of the 
spine According to the authors the characteristic lesion in nctinonn- 
cosis of the spine is cortical erosion of the \ertebrae with \crtebrd 
phlegmon Central destruction of the body of the \crtcbn, with ultimate 
collapse and deformity such as is found in tuberculosis, does not occur 
The roentgenograms should readily distinguish the two conditions 
Radical surgical excision of all imohed tissue offers the best hope 01 
cure 

The Snapping Knee — In an extensive paper describing in all fitta* 
fi\e cases with twenty-two operations, Kuettncr and Liebig*” discussed 
the problem of the snapping knee They distinguished three groups 01 
cases ( 1 ) cases not showing a known injura, in which the cause c 
either congenital or in connection with subluxation of the tilin forward 
or with genu recurvatum , ( 2 ) cases following distinct trauma, in which 
the most common cause is displacement or tearing of the literal sum- 
lunar cartilage, less frequently of the medial cartilage or in v Inch rup- 
ture of one or both crucial ligaments imj be present ( casts dtie p, 
exostoses 

Clinical experience and experiments on the cad iur led CMrov s) i " 
to the conclusion that the snapping knee is common!} dm to displ iceimnt 
of the lateral meniscus or to the rupture of the anterior crucial Im urn ni 
or both The cause is gencralh of traumatic nature, though the snappin 1 
may not begin until some tune after the trauma 1 he un!\ tri tUm * t i 
I n o]>cration with excision of the cartilage or repair of tin torn ert t d 
ligament 

Rocniqcnogi aphy of Joint r rev//; Jothcul Oil — ''•nurs < npk ul 
lodipm for the roentgenologic examination <u joints ind hs art d> i 
illustrated b} excellent roentgenograms, especialh of the r< mts <o rl 
lups In congenital dislocation of the hips, nnna dctiiL a Inch in i i 
uncertain in the ordinan films can be shewn In tl is imthol IL 
width of the isthmus the size of the acet iluilum and of th* rand -u < 
head and, especialh , the results of reduction c mb' determined ' ’ 

62 Simpson Walter W and McIntosh C il, \ > (*t r to ' ' * > 

\crtebrac, \rch ‘hirp 14 1 1 (»'> ( lent 1 102/ 

6i Kiicttiur, H ami Lit. hip F I rptla <’ Our > (0- 1 ^ 10 4 - 

64 Ostro\\«ki, S Hcitr i kli i Our 13C r o] P2> 

to 'sirccrs Tortsclir a tl (itli d 3b> tr traldt F’- c 
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A moderate grade of trauma will produce the bending and the 
simple ruptures that have been previously described A marked grade 
of trauma, however, may crush the spleen into mam p,eces and at 
the same time fracture many of the left lower ribs 

The different splenic attachments are supposed to have some 
influence m the production of many splenic ruptures, especially those 
which accompany falls from a height The normal ligaments are 
peritoneal reflections from the contiguous structures, such as the 
stomach, transverse colon and diaphragm Occasional aberrent attach- 
ments also occur At the moment of impact, the spleen has a uolent 
impulse to move, but is checked by the ligaments, so that a paren- 
chymatous tear results near the ligamentary attachments 

The spleen is often lacerated by the broken ends of fractured nbs 
which penetrate the diaphragm, or it may be torn or m other nays 
crushed by fractured ribs which do not penetrate In other instances, 
a direct localized violence may tear the organ (St John) 22 

Brogsitter 23 described these mechamsms in some detail, emphasizing, 
however, that m any case it might be difficult to explain the exact vay 
in which the injury was produced 

Spontaneus ruptures of the spleen or ruptures produced bt a 
slight degree of violence are relatively common In many normal and 
diseased conditions the .organ is large, swollen and engorged until blood, 


and shows a marked nc 


„ _ in its cellular elements At such times, 

— ------ , « 

the parenchyma is friable and the spleen is especially vulnerable to 
every'- slight trauma Ruptures have occurred during coughing, laugh- 
ing, sneezing, lifting of weights and similar acts 

The conditions that predispose to spontaneous rupture are pre- 


dominantly the sjilemc enlargements m malaria and, to a less extent 
in typhoid fever, leukemia, typhus fever, cirrhosis of the liver, the 
last month of pregnancy and similar conditions (Vorvverk) 

Anatomically, the ruptures of the spleen are classified as (1) 
ruptures involving both capsule and parenchyma and (2) ruptures 
involving the parenchyma alone without a capsular tear Berger calle 
them contusions of the spleen 

Ruptures involving both capsule and parenchyma are the most 
common They vary m size from mere jagged splits of the capsu e 
to deep lacerations Most of them are transverse on the surface ot 1 1 
hilum, though occasionally some are found on the convex surface / 
few run longitudinally Some ruptures are multiple and 
parallel to each other, but more often they take a V, Y T, H or ste a c 


22 St John, F B Ann Surg 80 624 (Oct ) 1924 

23 Brogsitter, C M Chante ann 33 494 1909 

24 Vonverk Deutsche Ztschr f Chir 111 125, 1911 
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Statistical Study of Fractmcs Rcccizcd D.nnu / tlu Her— Con- 
tinuing his studies of the casualties m battle among the \incr can »o rce= 
in the World War, Walker cs stated that there were 147 651 gunsbet 
injuries, of which 25,272, or 17 12 per cent were fracture- Qi the-' 
men, 2,751, or 11 per cent, died The total loss ot time dt c to 
shot wounds was 14,544,536 days, and 35 24 per cent of this tnr- , o- 
5,125,220 days, was due to fractures 1 he a\eragc time Ion m- e 'in 
fracture of the femur recened during battle, from which the pat'int 
recovered, was 326 9 days, for each compound fracture not no \ol 
in battle, 238 8 days, and for each simple fracture not recened m battle 
1844 days Of the men who had fractures of the femur, <mh 1 
or 3 per cent, were returned to duty Fne per cent were discharged 
from the hospital in less than 300 dais after being in lured, 24 j'er cent 
in less than 400 days, and 71 per cent required treatment in the h '= 
pital for more than 400 dais The number of wounded men di-ih mg» o 
from the army on account of disability was 25,187, and of thc-c 11 7 O 
or 47 per cent, ivere discharged because of fractures In all tlu r< <. < 
32,331 indmdual fractures recened in battle, gning an excess of frac- 
tures over patients of 7,059 

[Ed Commtnt — W ith recollections Mill fresh of the frnturc- 
recened in the battles in France, of what exlcmnc and horrible injurii- 
they usually represented and of the trung conditions in dir which 
the patients had to he treated, we arc gratified to barn that tl r m 1- 

lty rate did not exceed 11 per cent We consul* r tin- a bt ’< . > d < 

treatment which these patients recened ] 

Longitudinal Fiactiuc of the A n I of the Red' o — I' to,- •' 
Galland rtl called attention to a hitherto undc-enln 1 trMvi.i < tl 
neck of the radius consisting of a longitudinal spin » t< n 1 ’ . it' 

epiphyseal line at the neck of the radius close to it iMu 1 m r 
distal!} to the cortex of the bone r \ hc\ collected n po t- <•’ ' t * ' 

cases '1 he fracture n not ordmarih accompanied h\ m <’i * 

The origin of the fracture is difmult t<> c'plitn on , ->* > - * 

It probably results from indirect Molenre t d - , p 1 i < t’ 1 , 

In a fall with the elbow flexed and the fon ,-m p'*> *• I 

likeh an auilsion fracture trom tlu p 41 n, t' • m., t ’< ” 1 ' 

a part of which i= inserted in the aria t>> \ huh *h ’ r ’ > 

The treatment is simple -upp >rt m tlu b - 1 
return to full function ustialh ri c nu 
Ti crimes of tJeTrcjr-,ru 
of ten patients with fmctmc ot tl t r~ - * T 

oS Miller, T ^ b c Vf I - f T '> w ’ f ~~ , ' 

60 Phillips Hi rim i P *■ ’ Hill ’ 1 W '' ' 

the Nul oi the K-. t \ ■" \ ss l’’ c ' 
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for, and the suggestion that 
up an old septic process 
consideration 


m many instances the injury has stirred 
or a preexisting malaria is worthy of 


Many sequelae to splenic contusions are described In the older 
literature, chronic splenic hypertrophy, either of the simple type or of 
tie leukemic variety, is mentioned as a result of a contusion but in 
recent years the tendency has been to doubt this conclusion 

The more usual results are local changes m the splenic parenchyma 
Small injuries usually heal by absorption of the blood and the forma- 
tion of an internal scirrhous scar Larger effusions develop into true 
traumatic cysts filled with transformed brownish blood In rare 
instances they can become infected by bacteria transported through the 
arterial blood, and encapsulated abscesses result If the parenchyma is 
much damaged, large traumatic infarcts occur, which can serve as a 
nidus for future infection and may lead to a fatal termination 

A glance at the ruptures of the spleen, as they occurred in the 
material obtained at necropsy, brought out the fact that the majority 
were combined with other internal injuries It was difficult, in a study 
of these cases, to reach any satisfactory conclusion concerning the effect 
of the splenic lesion on the system Only a few isolated ruptures were 
discovered, and most of them were included among the clinical cases in 
which operation had been performed Only three patients had died 
without operation, and these cases merely served to point out the fact 
that death was likely to occur after a lapse of several hours from an 
intra-abdommal hemorrhage Trauma to this organ rarely produced 
such rapidly fatal results as were characteristic of some hepatic injuries 
The clinical cases follow 


CLINICAL HISTORIES 

Case 1 — A boy, aged 16, while coasting, struck his left side against a tree 
He was not unconscious after the injury and was able to walk, though he felt 
a trifle dizzy On admission to the hospital, he complained of pain in the 
left part of the abdomen, thirst and shortness of breath, he appeared pale A 
laparotomy was performed a few hours later The spleen was found lacerate 
completely across and was removed The patient died twenty-one hours after 
the accident from weakness and loss of blood 

Case 2 -A man, aged 21, fell SO feet He was not unconscious after the 
injury On admission to the hospital, a contusion was present °' er 
region of the left flank He was pale, the abdomen was rigid, especially i 
the left upper portion, and blood was found m the urine The e t emur a 
was fractured An operation was performed and the spleen was found to oe 
ruptured near its lower pole, it was removed The abdomma 1C ™ 01 ^ 
was removed A rupture of the left kidney was found, and the k.dnej ' 
removed The wounds later became infected, and death occurred five da>s 
after the accident, from streptococcic septicemia 

Case 3— A man, aged 26, was crushed in an elevator He was i a m1 ^ 
to the hospital in a state of shock with cramplihe pains in the abdome 
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[Ed Comment — Wolcotts results are m agreement with tie 
experimental observations of Kea to which attention ha- been callc 5 
in a previous “Report of Progress in Orthopedic burgen ) 

Seeliger 73 performed experiments on rabbits to determine the ,ate 
of blood in the joints He was unable to show the presence 01 am spe- 
cial ferment that would preeent clotting of blood inside the articulation 
He concluded that whether or not clotting takes place alter injure v nh 
intra-articular bleeding depends entirely on the function which the joint 
is permitted If the joint is placed at rest, clotting occur- Later the 
cellular elements are eliminated and the serum absorbed Ii on the 
other hand, motion is permitted, clotting does not occur and the action 
is similar to defibrination of blood outside the bod\ which is produced 
by stirring or beating it in a glass container 

Expo mental Radium Arthutis and Articular Xcoplasm — Lxpcri 
menting on rabbits b\ the introduction of radium into the joint- Fisln r 4 
produced changes that u r erc characteristic of arthritis In one riblnt 
an intra-articular periosteal sarcoma de\ eloped 

Roentgenologic Examination of the Shoulder — Kmg and Holme-" 
studied 450 roentgenograms of the shoulder in an effort to find an 
answer to the question of win tiic roentgeii-ra\ examination giu- 
ncgative results in such a large number of shoulder ca-e- < M 
the films examined 66 6 per cent were interpreted a- going uegi- 
tive results The authors concluded that tin- high percent igi oi 
negative results mat be materialh reduced In a more careful pin su t! 
examination to exclude cases m which the pain is re ferred to tin should* i 
from lesions in other situations Further thet ad\i-ed mi! mg on< 
underexposed film as well as a normal one with the shouldci extiriHI 
rotated in order to demonstrate insertion fracture - oi tin -upra-j m inl- 
and subacromial bursitis 

Influence of Sm founding 7 mtu on tin 1 at< or I mi c' r i ltd //a, 
— W r ereschtschinshi * c performed a scries of experiments on mu ' d- t" 
determine the influence of -urroundmg ti— in.- on trm-pbnn I L < 
For transplantation he einploxcd autoplastic bone jug- md u 1 , ' m 
to bate them fre-h lnmg and cox cred with jurm-tunn i In rm, < ’ 
tissues were changed as little as possible Cuhure- of b e ti- u- ri * 
test tube did not show new growth oi bore Implant gu n m lo > • ! 
the soft tissues was followed In unh slight ionnition o. i 5 

7' Scelipcr P Klin Wclui-chr 5 late PC'. 

71 TVhcr \ G T Pm M 1 1 *1" - PC' P»> PC7 

7- King 1 M lr ami lP.li it - <» W \ T i 1 I* - 1 1< I 1 

192? 

7<t \\ ere -clll-ehlM'l t \ 1) We • 1. e' ' 1 1 - i 
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after admission A deep laceration was present across the lower pole of the 
spleen Blood was present the abdomen He recovered X' 

T’ f ed 39 ’ fel1 20 feet from a ^affold, landing on Ins left 
de He was pale showed a rigid and tender abdomen and complained of 

“ he , f Slde ’ es P eciall y on respiration Splenectomy was performed 
about twenty- our hours after the trauma Considerable blood was present in 
the abdominal cavity He recovered in thirty-two days, the only sequela 
being a slight hernia in the scar 4 


Case 12— A man, aged 42, was run over by an automobile He was 
admitted to the hospital in a state of shock, with severe abdominal pain 
especially in the left lumbar region Luxation was present at the outer end 
of the right clavicle Splenectomy was performed the same day, and the 
blood in the abdominal cavity was removed A transverse laceration of the 
spleen was present The luxation of the right clavicle was reduced The 
patient recovered in thirty days, but developed an abscess in the abdominal 
scar that healed and left a small hernial protrusion 


Of the twelve patients described, four died and eight recovered, 
which seems to indicate that the mortality is considerably less m rup- 
tures of the spleen than in ruptures of the liver, especially if the patient 
survives long enough to receive surgical treatment 

These cases illustrated most of the important clinical signs associated 
with the injury Shock was sometimes present, but was never over- 
whelming , four patients were described as being able to walk after the 
accident The signs of internal hemorrhage were present, the patients 
showing pale skin, rapid pulse, dyspnea and thirst Abdominal pain, 
rigidity and tenderness were present and often were especially marked 
near the left hypochondnum In a few instances, the pam was 
aggravated by respiration In three cases, the mtrapentoneal hemor- 
rhage gave the sign of shifting dulness in the flanks 

In three cases (4, 5 and 6), the symptoms apparently were not 
alarming immediately after the accident, and the patients did not enter 
the hospital until a few hours had elapsed 

The injuries described were of varying grades of severity, from 
superficial lacerations to fragmentation of the splenic pulp Splenec- 
tomies were performed on eleven patients, four of whom died One 
case showed slight laceration of the spleen, which was not bleeding at 
the time of operation, and so the spleen was not removed, the patient 
recovered without incident This case perhaps suggests an explanation 
for some of the good results that have attended such operative pro 
cedures of the past as tamponade of the rupture and suture of the 
lesion m situ It merely indicates that a few splenic injuries are no 
necessarily fatal and would probably recover spontaneously How- 
ever, the treatment of choice is splenectomy, as it gives t ie _°^ 
adequate assurance that the laceration itself will no longer b ee 
ponade or suture of a severe injury in such a vascular organ as 
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Structurally, they are vascular parenchymatous masses which under 
norma conditions, have a consistency about that of the normal hiei 
They have the customary remform shape, with an average weight of 
about 150 Gm Each is closely invested by a firm fibrous capsule 
which is, m turn, surrounded by adipose tissue in greater or less 
quantity In the adult, this investment is usually generous, while in 
the child it is scanty As the perirenal fat protects the organ from 
violence to a certain extent, its amount has an important bearing on 
the complications of the rupture 


The kidneys are ruptured either by a severe trauma or by a relatively 
slight one From their anatomic position, it is probable that the less 
'intense grades of violence rupture the organ when applied to the lumbar 
regions, while only the very marked grades produce their effects by 
acting on the anterior abdominal wall 

According to ICuester (cited by Boettiger), 26 the basic factor in 
the production of the lesion is a bursting of the parenchyma due to 
a sort of hydraulic mechanism In his experiments on the cadaver, he 
noticed that kidneys engorged with blood were more easily and more 
deeply wounded than those comparatively bloodless It is probable 
that m many instances a moderate grade of violence will produce a 
marked lesion if the organ is markedly congested When the paren- 
chyma is rendered especially friable, because of a pathologic condition 
like renal tuberculosis or a suppurative inflammation, the rupture 
may occur under such a slight trauma that it can be classified as 
spontaneous 25 

The majority of ruptures are transverse and are directed more or 
less at right angles to the longitudinal axis They are probably the 
result of a force that bends the organ so that the anterior or posterior 
surface is rendered sharply convex Several explanations have been 
advanced to account for this mechanism 

A localized violence, like a blow or kick over the twelfth rib, will 
drive the rib against the middle of the kidney and either tear the paren 
chyma directly on the posterior surface or cause the anterior surface 
to bulge sharply forward and rupture However, any force that adducts 
this rib will produce a similar effect, even a sudden movement of the 
muscles of the trunk 

Some lacerations are said to be the result of a contrecoup violence 
A severe force applied to the flank is supposed to crush the kidnej 
against the lumbar vertebrae and extensively lacerate the parenchyma 
In any case, it would be difficult to determine just what mechanisms 
were operative at the time of the trauma, and the question 
theoretical rather than of practical interest 

25 Cited" by BoetUge r, K Deutsche Ztschr f d ges genchtl Med 8 33, 
1926 
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\ctordmg to \\ al/ and J Jolle, * sagittal ruptures on the tipper 
surf ice follow falls from a height if the bodv lands on the head or 
shoulders If the lungs are in full expiration at the moment of impact 

2 Idler, L \rch f klm Clnr 34 143, 1887 

3 WestuihoITtr Mmiclicn nice! Wchiischr 51 41 (Jhn 5) 1904 

4 W"it7oIcI Mmiclicii nied Wclinsrhr 53 2107 (Oct 23) 1906 

3 Wil? and Hollc Vrtljsclir f pcriclitl Med 40 213. 1910 

6 Hit7rot, J M \nn Surp CC 30 (Tub) 1917 
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group 3, but m a few instances prompt formation of thrombi m the 
torn vessels may stop the bleeding The fragmented parenchyma how- 
ever becomes speedily necrotic and, if treatment is not instituted 
develops into a septic phlegmon or an abscess 

5 Severe renal trauma often is accompanied by the partial or 
complete tearing of the blood vessels and the ureter Severe perirenal 
hemorrhage, extravasation of urine and necrosis of the kidney occur in 
varying degrees A massive swelling may develop in the lumbar region 
from the perirenal accumulation The fluid causes an inflammatory 
reaction and may form a cystlike structure around the kidney, which 
is called a pseudohydronephrosis by some This complication develops 
within a week after the trauma, as a rule 

In a few instances a true hydronephrosis, that is, distension of the 
renal pelvis and parenchyma by urine, may follow the trauma The 
usual causes are a fibrous stricture of the ureter following a direct 
injury of that duct, an extensive perirenal hematoma which compresses 
the ureter directly, or some obstruction inside the duct itself, such as a 
blood clot or a preexisting calculus Boettiger 25 believed that the blood 
clots are not potent causes of hydronephrosis, as they tend to disin- 
tegrate in a week or so and pass into the bladder Some hydro- 
nephroses are described as having been caused by a traumatic 
displacement of the kidney from its bed, which results in subsequent 
kinking and blocking of the ureter The true hydronephrosis takes 
weeks or months to form and can thus be distinguished from the 
pseudohydronephrosis which develops more rapidly 

In rare instances, injuries around the hilum cause traumatic 
aneurysms of the renal artery They may reach the size of a child s 
head and form a large tumor in the flank, which may pulsate and give 
a systolic murmur They occur in two forms, one of which originates 
in the extrarenal portion of the artery, while the other may develop 
inside the substance of the kidney Both types cause a more or less 
pressure atrophy of the kidney 

Only a small proportion of renal injuries result m a severe mtra- 
abdominal hemorrhage — only 5 7 per cent, according to Kuester 
These hemorrhages usually occur m children at the age when the peri- 
renal fatty capsule is poorly developed and the kidney is somewha 
nearer the anterior abdominal wall than it is later in life The vio en 
is necessarily severe and tears the peritoneal layer over the ki ney 
well as the kidney itself Death usually results from tie in r 
abdominal hemorrhage, but in a few instances, when the renal pe vi 
is torn, urine will be extravasated with the blood and will cause « 

Deutsche Ztschr f Chir 62 59, 1902 


27 Cited by DeQuervain, F 
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abdomen The urine was bloody Operation was performed on the day of 
admission by a laparotomy incision Blood was not found the abdomen A 
g perirenal hematoma was present on the right side The right kidney was 
ruptured across its midport, on A nephrectomy was performed through X 

laparotomy opening The patient recovered in sixteen days 

Case 6— A boy, aged 16, while running, fell with his left side against 
an iron bar On admission to the hospital two hours later, he complained of 
pain in the left side The upper left abdominal quadrant was rigid A few 
contusions were present over the eleventh and twelfth ribs on the left side 
The urine was bloody A nephrectomy was performed by lumbar incision The 
left kidney was surrounded by a perirenal extravasation of blood} urine The 
upper pole of the kidney was nearly severed, the laceration extending to the 
pelvis Recovery occurred in sixteen days without important sequelae 


The six clinical cases, in all of which recovery occurred, showed 
several points of interest 

The symptoms were fairly consistent , pam and tenderness were 
present m the right or left flanks, as the case might be, and blood was 
found m the urine in variable quantities In cases 1 and 2, the diag- 
nosis was made on these points alone and, as the symptoms were not 
particularly alarming, an operation was not performed Of course, 
under these circumstances, the diagnosis of renal injury was scarcely 
conclusive, as pam m the flanks may result from man} causes, and even 
blood m the urine may be due to many other conditions The cases are 
described, however, m order to show that mild forms of injuries to the 
kidneys are fairly prevalent, and to suggest that not a few of these 
patients recover under expectant treatment 

These patients who were operated on showed much more severe 
injuries One recovered after the moderately severe lacerations of the 
parenchyma had been sutured The injuries evidently were not incom- 
patible with renal function The other three patients had a badly 
shattered kidney and the only course to pursue was to remove it, as a 
fatal abscess would have resulted if the kidney had been allowed to 


remain m the body 

None of the patients developed sequelae of any importance, nor 
did the function of the kidneys appear to be damaged in any way The 
different types of posttraumatic nephritis and other renal disturbances 
mentioned by Wagner 29 fortunately were all absent 

In general, the prognosis appears to be favorable The figures o 
other authors, cited by Wagner, -6 place the mortality in genera a 
186 per cent for all forms of treatment The patients treate 
expectantly showed a mortality of 20 per cent, m those treated >}' 
conservative surgical means, which is any procedure short of nephrec- 
tomy, the mortality was 14 6 per cent, while m the cases m v» uc 
nephrectomy was performed, the mortality was 16 7 per cent 
is no doubt that some of the ruptures of the kidneys that evoke s\ P* 
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projection or the sides (fig 4) vertebral 

The usual result of the complete rupture is death by shock- and 
abdommal hemorrhage Some pat.ents, however, have been operated 
on and have recovered ICarewski's » patient had a complete rupture 
through the middle of the gland, but was successfully treated by a 




c 

Fig 4 — Ruptures of the pancreas 

tamponade of the injured area with a drain Thole 30 described a similar 
case Wildegans 81 successfully sutured a complete separation of the 
head of the pancreas from its body, and obtained healing without after- 
comphcations If the edges of the rupture are not necrotic, the suture of 
the capsule apparently is sufficient, but otherwise tamponade and drainage 
are necessary The results of operation, however, are not encouraging, 
as the mortality is high — according to Karewsla, about 72 per cent A 
troublesome pancreatic fistula in the scar caused by the laparotomj 
frequently complicates these operations In other instances, the lacera- 



29 Karewski, F Berl khn Wchnschr 44 187 (Feb 18) 1907 

30 Thole Deutsche Ztschr f Chir 84 45, 1906 

31 Wildegans Arch f klin Chir 122 276, 1922-1923 
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compressible chest wall (Stierhn) 18 Associated ruptures of the paren- 
chyma of the liver are not present, as a rule 

Ruptuies of the large intrahepatic bile ducts are also found and 
are necessarily associated with a break in the substance of the liver 
Any wide and deep laceration of the parenchyma will tear some of 
the larger branches, but the more characteristic lesions are seen in 
connection with small sagittal ruptures on the under surface of the 
organ r \ hey begin at the anterior edge of the liver in the furrow in 
which the round ligament lies and run backward into the hilum, tearing 
the left hepatic duct across This force probably elevates the left lobe 
of the liver toward the right, so that the bile duct is put under stress 
If death does not occur within a short time from shock and mtra- 
ibdommal hemorrhage m cases of rupture of the biliary tract, the 
continued excretion of bile finally dominates the clinical picture The 
bile may be exlravasated into the retroperitoneal tissues, in rare 
instances, if it cannot gam access to the peritoneal cavity either because 
the peritoneal layer is unbroken or because the rupture is surrounded 
In adhesions Collections of bile hate been seen around the region 
of the lncr behind the ascending and descending colon, and even 
extending into the chest behind the diaphragm and pleura 

The usual course, however, is for the ruptured duct to secrete the 
bile in the abdominal cavity in quantities varying with its caliber 
The smaller ducts produce only a small amount and later are closed 
by plugs of fibrin and scar tissue, this closure is analogous to that 
of the smaller blood vessels The larger ducts, however, pour out 
bile continuously and are rarely closed by a spontaneous process The 
bile in the abdominal cavity gives rise to a chain of symptoms that 
develop slowh and are characteristic 

This complication can best be illustrated by a case that came to necropsy A 
joung man, aged 20, fell into an excavation with his automobile At first he 
complained only of pain in the right hypochondrium At the end of four days, 
he developed a pronounced jaundice, and bile appeared in the urme Eight days 
after the injury the bile pigment disappeared from the skin and urine, but at 
the same time he developed a steadily increasing ascites which caused pressure 
symptoms Abdominal paracentesis showed this to be pure bile A laparotomy 
was not performed He died on the fifteenth day following the trauma 

At necropsy, the body was poorly nourished and pale, but not jaundiced The 
abdominal cavity was distended with about 8 liters of yellowish-brown, bile- 
stained fluid The entire peritoneum including the diaphragm was covered bj 
an adherent, fibrinous, bile-stained membrane, about 5 mm thick, which caused 
marked contraction of all the hollow viscera and numerous sticky adhesions 
between adjacent structures The large intestine contained a few pasty, clay- 
colored stools The viscera and the bodj fluids outside the peritoneal cavitv 
were not jaundiced 


18 Stierhn, R Deutsche Ztschr f Chir 73 463, 1904 
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cech,re is dangerous and difficult A pancreatic fistula ,s prone to 
develop m the operative scar and may be slow to close 

The endopancreatic cysts are of two kinds (a) One type is 
analogous to the penpancreatic variety and cannot be distinguished 
from it when the process is fully developed The only difference is m 
the initial hematoma, which is supposed to be located more in the 
substance of the gland and less in the retroperitoneal layer The 
development is so similar that it need not be repeated (b) A second 
t3T e is considered to be due to a lesion m the head of the pancreas, 
which finally results in the formation of scar tissue around the larger 
secretory ducts An obstruction to the outflow of secretion occurs, and 
dilatation of the ducts consequently results Some of the finer 
branches rupture, and an effusion of secretion takes place in numerous 
places m the gland A reactive inflammation is set up and numerous 
small cysts, about 1 an in diameter, occur in the pancreatic substance 
The process of development is slow The traumatic etiology in this 
process has been vigorously disputed, as it has been described m cases 
in which a history of pancreatic injury was not present Homgmann j3 
and Mueller 34 described pancreatic cysts 

In the material obtained at necropsy rupture of the pancreas occurred 
only four times, or 4 4 per cent, m a total of eighty-nme cases of 
abdominal trauma As all of these four cases were associated with 
severe lesions of the other viscera, not much information was to be 
gained from them The clinical records did not yield any examples of 
pancreatic injury, thus indicating its comparative rarity 

SUMMARY 

The parenchymatous organs of the abdominal cavity comprise the 
liver, spleen, kidneys and pancreas They are located m the epigastrium 
and are well protected from external violence, so that as a rule a 
marked degree of force is required to rupture them The different 
organs may be injured either alone or m combination with other 
traumatic lesions 

The first complication that follows the accident is shock Later on, 
mtraperitoneal hemorrhage results from the blood vessels in the affected 
organ that have been tom by the rupture In most instances, death is 
the result of the hemorrhage 

The other complications depend on the individual organ that ias 
been injured Ruptures of the liver occasionally give rise to an effusion 
of bile into the peritoneal cavity because of an injury to the biharj 
tract Ruptures of the kidnej cause trouble because of unnarj 

33 Homgmann, F Deutsche Ztschr f Clur 80 19, 190a 

34 Mueller, H Arch f him Clur 148 2S5, 1926 
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died of intra-abdominal hemorrhage In one a laparotomy was per- 
formed and the laceration was packed with gauze, but this did not 
halt the hemorrhage 

4 Two patients lived from four to five days after the injury One 
had a craterous laceration of the right lobe and died of a combined 
hemorrhage and effusion of bile into the abdominal cavity A large 
traumatic infaict was present about the laceration (fig 1) The other 
patient sustained a few superficial lacerations of the right lobe, but 
bled only a little mtra-abdominally The cause of death w r as terminal 
pneumonia, to which a state of chronic alcoholism contributed as much 
as the rupture of the lner 

Table 1 — Causes of Casualties 


Accidents in which the patient was run o\er bj a \ehicle 13 
Falls from a height 5 

Crushed between a barge and the pier 1 

Struck bi falling steam shoief 1 

A foot stamp on the upper part of the abdomen 1 


Table 2 — Age Incidence 


1 to 10 jears 6 

20 to 30 iears 6 

31 to 40 iears 3 

41 to 50 jears 2 

51 to 60 jears 3 

61 to 70 jears 1 


5 Two patients lived eleven days and fifteen days, respectively, after 
the injury Both showed superficial sagittal lacerations of the under 
surface, which involved the main branch of the left intrahepatic bile 
duct Death was due to a continuous effusion of bile into the abdomen, 
in the manner that has already been described Abdominal section and 
packing of the lacerated area w r as tried in one of these patients, but 
apparently the operation w r as performed too late to be of benefit 

Adequate conclusions concerning the mortality of ruptures of the 
liver in general cannot be drawn from these cases However, it is 
obvious that a large proportion (33 3 per cent) of the patients died 
immediately after the accident, and 38 1 per cent died during the first 
six hours of their admission to the hospital They w r ere in such a 
state of collapse that operative measures could not be attempted Only 
28 6 per cent lived a sufficient length of time for an adequate clinical 
observation to be made, and in only two of these was a laparotomy 
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state it is well protected by the pelvis, and it is vulnerable only when it 
is m a state of full distention The parenchymatous organs, on the 
other hand, are less free to move and cannot easily avoid the violence 
even though they are better protected by their position and structure’ 
they sustain far more injuries than the hollow abdominal organs 


THE G ASTRO-INTESTINAL TRACT AND ITS MESENTERIES 

Subcutaneous injuries of the gastro-mtestmal tract and its mem- 
branes are relatively infrequent Geill 1 mentioned that the intestine is 
ruptured in 11 1 per cent and the stomach in 7 1 per cent of his collection 
of cases 

There are three ways in which these organs can be affected by 
violence The first method is by crushing or contusion The force 
directly compresses some portion of the gastro-intestinal tube or its 
mesentery between the anterior abdominal wall and a hard layer of 
bone, like the spine or pelvis, on the posterior wall A severe bruising 
of the affected portion and possibly a definite perforation of the wall 
may occur At the moment of injury, the stomach or intestine contains 
little content, as a rule The second method is by tearing The force 
m this case is violent and compresses the anterior wall and then moves 
over the abdomen in a tangential fashion Traction is put on the gastro- 
intestinal canal or its mesentery, and one or the other is torn m various 
ways The third method is by bursting or explosion This mechanism 
operates only on the stomach, duodenum or intestines and cannot act 
on the mesentery It is produced by any violence which causes a 
sudden rise of pressure m the lumen of the tube, and the rupture results 
when the hydraulic force within is sufficient to overcome the resistance 
of the wall of the viscus The favorable condition for the rupture is 
the presence of a large fluid content which distends the canal 

The most convenient way to study the gastro-intestinal injuries is to 
divide the tract into its natural subdivisions of stomach, duodenum and 
intestines The lesions and their complications are characteristic enough 
for each segment to merit separate consideration 

Stomach —Ruptures of the stomach are relatively rare Of ninety 
cases of abdominal injuries, five lesions of the stomach were found 
The organ lies in the epigastrium and is protected to a certain extent b) 
its deep position and by the arch of the lower part of the chest The 
violence required to damage this viscus is considerable, both because o 
its location and because its walls are tough and muscular The usua 
trauma is severe and generalized, and other vicera usually suffer at t ie 

same time , 

A contusion was described m one instance The abdomen ia een 

trodden on during a homicidal assault The stomach shoved sym 
metrical stellate ruptures of the mucous membrane on the anterior an 
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sisted for a few necks, but finally healed One year after the injur}, a 
second laparotoni} was performed to loosen fibrous adhesions around the site 
of the injur \ The scar was firm With the exception of a neurotic condition, 
the result was good 

Case 7 (Auclimcloss) "—A girl, aged 12, was coasting on a sled and 
collided with a tree After the injury, she was not unconscious and w-alked 
one-half mile to her residence She was admitted to the hospital six hours 
later, complaining of pain and tenderness in the upper part of the abdomen 
and pam in the right shoulder The skin over the upper right abdominal 
quadrant was reddened Fifteen hours after the trauma, an operation was 
performed, and a horizontal tear of the upper surface of the right lobe was 
found About 400 cc of blood w r as found in the abdomen The laceration 
was packed with gauze The patient recovered in thirtj-one dajs and, aside from 
slight bulging of the scar, was in a good condition 

Casf 8 — A man, aged 48, who w'as struck by an automobile, w'as unconscious 
after the injury, but w'alked to the ambulance On admission to the hospital 
he showed abdominal pain and rigidity and pain in the right shoulder A pre- 
liniinan abdominal tap showed the presence of blood in the cavitj A 
laparotoni} w'as performed tw'clve hours after the trauma A vertical linear 
tear of the right lobe of the liver was found, w'hich was packed with gauze 
The blood was csacuated, and the patient recovered tw'enty-two days after 
the accident 

Case 9 — A girl, aged 9 sears, fell 12 feet onto a stone floor She entered 
the hospital in shock and w'as pale and restless, showing a rapid pulse and 
complaining of pain in the abdomen, especially on respiration Tenderness 
and rigidity of the right upper abdominal quadrant w r ere present A few’ 
hours later, a laparotoni} w r as performed Blood was present in the abdomen 
and a rupture of the right lobe w r as found, wduch was packed with gauze She 
rccosered about twenty dais after the trauma 

These cases illustrate several of the different clinical signs and 
symptoms that characterize injuries of the liver Different degrees 
of shock were noted In a few instances the patient tvas knocked 
unconscious and was in severe collapse In others the immediate 
effects of the injur)' were not alarming, four of the patients being able 
to walk a greater or less distance 

Signs of abdominal hemorrhage were frequently present, as indi- 
cated by pallor, restlessness, cold skm and dyspnea 

Rigidity and pam m the abdomen, especially in the region of the 
liver, were noted m all of the cases except those in which marked 
shock was present Pam referred to the right shoulder was present m 
three cases This symptom has often been emphasized m the litera- 
ture as typical of an injury r to the liver 

External indications of injury to the region of the liver were 
evident in four instances Tivo patients had fractures of the ribs on 
the right side near the right hypochondnum One had an abrasion of 
the lower right quadrant of the chest antenorlv, a fourth showed an 
erythematous area at this point 
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exposed position, the pylorus is much more vulnerable to the tearm* 
mechanism than the more deeply placed cardia 

A bursting or explosive rupture of the stomach was encountered 
twice The organ was distended with food content at the moment of 
the casualty and, when pressed on, ruptured at the fundus The 
lesion appeared as a small circular perforation, from 1 to 2 cm in 
diameter, situated on the most dependent portion of the greater curva- 
ture, somewhat to the left of the median line of the abdomen (fig 5 A) 
The stomach was contracted, and the abdomen was full of acid food 
content and brownish blood 


In these cases, death was due to shock and hemorrhage from injuries 
of other viscera, though in two cases the acid gastnc content had set 
up a marked chemical peritonitis, which contributed to the death of 
the patient 


Duodenum — The duodenum is more deeply placed, but is occasion- 
ally ruptured because of the greater fragility of its walls It is a 
U shaped tube situated in the epigastrium around the head of the 
pancreas Its more distal portion passes over the bodies of the lumbar 
spine, and it is at this point that a severe localized violence can impinge 
on its wall A case is described m which the duodenum was crushed 
between the anterior abdominal wall and the vertebral bodies and 
sustained a complete perforation of the anterior wall and a partial 
perforation of the posterior wall, at the same level (Vance) 36 Tears 
also occur at this point and are caused by a tangential force which 
puts a transverse traction on the most dependent portion of the tube, 
severing it either partially or completely Bursting ruptures are found 
and are the probable result of a force applied directly to the duodenum 
when it is in a state of distention The lesion appears as a circular 
opening m the most dependent portion of the U shaped canal 

The result of the perforation is to allow the contents to escape 
into the retroperitoneal tissues, with the consequent production of a 
gaseous gangrenous cellulitis which proves speedily fatal This compli- 
cation may give definite clinical signs which may lead to an exploratory 
laparotomy Unfortunately, because of its retroperitoneal location, the 
lesion is frequently overlooked at operation (Berry) 

Intestines — The intestines are injured more frequently than the 
stomach or duodenum, principally because they are placed m an exposed 
position in the abdominal cavity The small intestine is arranged in 
coils and fills a space from a level just above the umbilicus down to 


36 Vance, B M Traumatic Lesions of Intestine Caused by Nonpene 
tratmg Blunt Force, Arch Surg 7 197 (July) 1923 

37 Berry Brit M J 2 643 (Oct 22) 1921 
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is a small vascular organ, varying in weight from 50 to 350 Gm It 
is covered by the left vault of the diaphragm and guarded by the tenth 
and ele\enlh ribs on the left side Its long axis is parallel to the curve 
of these ribs and its upper pole is situated about 2 or 3 cm distant 
from the bod) of the eleventh dorsal vertebra Although it is attached 
b\ its ligaments to tbe surrounding structures, it enjoys a certain 
degree of m obihh All of these conditions work in such a manner that 
the spleen escapes the results of the violence in many instances 

The normal spleen, as a rule, is reached only by a relatively severe 
trauma The mechanism of the rupture has been explained in various 
v ays Some believe that, with a sudden localized force, such as a 
blow or a kick acting on the left hypochondrium, the spleen bursts by 
lndrauhc action, especially when its blood vessels are engorged and 
its pulp is friable With the sudden increase of internal pressure 
imparted by the impact, the capsule, which is already tense, will be 
oi erstretched and will rupture at its weakest point Berger 21 declared 
that this injury is exactly analogous to ruptures of a hollow viscus, 
such as a urinary bladder fully 1 ' distended by urine 

Other forms of violence cause the spleen either to bend in the 
direction of its longitudinal axis, in which case the rupture will be 
across the organ, or to bend in the transverse axis so that longitudinal 
ruptures will be produced The ruptures invariably occur at right 
angles to the axis of bending on the surface which is rendered convex 

The most common lesions are transverse ruptures of the surface 
of the lnlum, which means that the spleen is overextended or so bent 
that the surface of the lnlum is rendered acutely convex in the longi- 
tudinal axis Several ways have been described in which this result 
can be attained In young persons with easily compressible chest walls, 
a sudden force applied to the left side will drive the ribs against the 
convex surface of the spleen and cause the surface of the lnlum to 
bow to the right The action seems to be comparable to the sudden 
protrusion of the abdomen which follows a violent shove in the small 
of the back In other instances a severe tangential force, which travels 
across the epigastrium from right to left, may drag the lower pole of the 
spleen below and beyond the lower margin of the left ribs, thus pro- 
ducing the overextension 

Transverse ruptures of the convex surface are caused by over- 
flexion of the spleen This is supposed to occur as a result of a severe 
violence which compresses the left side of the chest and catches the 
two poles of the spleen between the ribs and the body of the eleventh 
dorsal vertebra 

21 Berger E Arch f klw Chir 68 768 19 02 
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marked ecchymosis around the lesion The bruising may injure the 
wall to such an extent that a secondary perforation may occur a few 
days after the injury and cause a fatal peritonitis In a few instances, 
the injury can cause a necrosis of the wall and so damage the vitality 
of the tissues that bacteria will enter the peritoneum without actual 
perforation 

Contusions of the mesentery occur, but as they are rarely associated 
with intestinal injuries, they will be discussed later 



Fjg 6 -Partial tear of small intestine with injury to an 
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form When the force has been particularly intense, the spleen is often 
found fragmented and its ligaments torn m varying degrees (fig 2) 

The immediate complication following the rupture is hemorrhage 
into the abdominal cavity This may be slight or sufficient to cause 
death If the bleeding is slow, a blood clot may be attached to the 
rupture and may surround the organ During the first few hours the 
blood retains its normal color, but later undergoes the same changes 
that were described before If infecting bacteria gam entrance m 
any way, a septic peritonitis will result In some instances m which 
the spleen becomes adherent to the surrounding structures, a subphremc 
abscess may develop 

The small splenic ruptures tend to undergo healing with the forma- 
tion of scars Occasionally, anemic traumatic infarcts are encountered 



Fig 2 — Y-shaped rupture on convex surface of spleen 


around the edges of larger lacerations, analogous to the lesions of the 
liver that have been described 

The contusion of the spleen is the result of a violence that ruptures 
the parenchyma without breaking the capsule, so that a hematoma is 
formed in the substance The effusion of blood may be sufficient to 
cause an appreciable enlargement of the organ Blood may be 
extravasated into the perisplenic tissues Occasionally, inflammatory 
changes take place m the capsule and the spleen may become adherent 
to the surrounding viscera 

The symptoms of the contusion are described as (1) severe pam 
in the left hypochondnum , (2) splenic enlargement and (3) a daily 
fever of the quotidian type 

The pam and tumor are easily explainable on the basis of the 
anatomic changes The pyrexia, however, is not so easily accounted 
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FATAL CASES 

a . C t S Vr\ m \ n ' aged 65, feH downstairs . Ending on his abdomen He was 
admitted to the hospital twenty-two hours later in a state of shock com- 
plaining of pam, distention of the abdomen and vomiting He had bila era! 

37 S e T a, „ SaCS '/' ,e T*°" ‘ he W * b ™ s the A ,apa r L“ 

performed shortly after admission A perforation of the ileum, 1 cm m 
diameter, was present, about 3 feet (91 cm ) proximal to the ileocecal valve 
tins was closed by suture Death occurred about a day and a half after the 
injury 


Case 2 A boy, aged 13, fell from a chair, landing on his abdomen He 
complained of severe abdominal pam, vomiting of feculent material and 
diarrhea He was admitted to the hospital thirty hours after the injury m a 
marked state of shock, with abdominal pain and distention The leukocyte 
count was 44,000, and the polymorphonuclears numbered 94 per cent A 
laparotomy was performed shortly after admission A perforation 1 cm in 
diameter was found near the mesenteric insertion of the jejunum, in the upper 
portion A fully developed peritonitis was present The perforation was 
closed by suture Death occurred about two days after the trauma 

Case 3 — A boy, aged 7, was knocked down by an automobile He was 
admitted to the hospital six hours after the injury, complaining of abdominal 
pam, tenderness and intense thirst The urine was moderately hemorrhagic 
Abdominal rigidity was marked The preoperative diagnosis was “rupture ot 
bladder and fracture of pelvis ” A laparotomy was performed shortly after 
admission Three perforations of the intestine were found and sutured The 
patient died the next day in collapse 

Case 4 — A man, aged 46, was injured in a trolley car collision He com- 
plained of pain in the right lower quadrant of the abdomen, which steadily 
grew worse He was admitted to the hospital two days after the accident in 
severe shock and with marked abdominal distention A laparotomy was per- 
formed shortly after admission, disclosing a fully 7 developed purulent peri- 
tonitis The jejunum showed a perforation on the side opposite the mesentery, 
2 cm in diameter An enterostomy was performed near the perforation The 
patient died three days after the accident 

Case 5— A man, aged 21, was crushed between two cars He was admitted 
to the hospital in a marked state of shock and with a painful and tender 
abdomen A laparotomy was performed shortly after admission A complete 
cross tear of the jejunum was found, with a 4 cm mesenteric tear at a point 
40 cm below the ligament of Treitz, 40 cm below this were two areas in 
which about 15 cm of the small intestine were free of mesentery A partia 
enterectomy and an entero-enterostomy were performed The patient 
after two days of an acute suppurative peritonitis 


CASES IN WHICH RECOVERY TOOK PLACE 

Case 6 — A man, aged 26, was injured in a collision of a taxicab 
wagon He was admitted to the hospital immediatelv after t ie injury, 
sharp pam nr-the left side of the abdomen and an abrasion over the e 
Laparotomy was performed shortly after admission A per oration 
small intestine, 1 cm in diameter, was found This was closed, an 
was instituted After operation, the patient passed much gas v re 
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bones of the left leg were fractured A laparotomy was performed the same 
day The lower pole of the spleen was torn across, and there w’as bleeding 
into the splenic pedicle The spleen w'as removed Death occurred fifteen 
hours after the injury from secondary anemia, due to the priman internal 
hemorrhage 

Case 4 — A man, aged 60, while in an alcoholic state, w'as run over by a 
wagon He w-alkcd home and some time later collapsed in his bathroom He 
w-as admitted to the hospital twelve hours after the accident, complaining of 
pain on respiration, anemia and a distended and tender abdomen, especially 
in the left upper quadrant Splenectomy was performed eighteen hours after 
the trauma, and blood w r as removed Transverse ruptures on the surface 
of the lnlum were found Death occurred four days after the accident from 
lobar pneumonia A small subcapsular rupture of the left kidney w r as found, 
but w’as not of great significance 

Case 5 — A boy, aged 13, while coasting down a hill, struck a stone w'all 
He w'as able to w'alk, though he complained of pain in his left side He was 
admitted to the hospital thirty-three hours after the accident, complaining of 
pain in the left side, especially on respiration Shifting dulness was present 
in the flanks A laparotomy w'as performed one hour after admission and 
thirty-four hours after the injury A small rupture of the anterior edge of the 
spleen was found The spleen w'as not removed, as the rupture was not 
bleeding About 140 cc of blood w'as present in the abdominal cavity, and this 
was removed The patient recovered in ten days, without any sequelae 

Case 6 — A girl, aged 7, fell against the corner of a desk- She walked home 
and later vomited She was admitted to the hospital four hours after the accident, 
suffering from abdominal pain The upper left abdominal quadrant was rigid 
Dulness was present in the flanks Splenectomy w'as performed five hours 
after the accident An abdominal hemorrhage and a stellate laceration of the 
spleen were found Recovery occurred in thirty-five days w'lthout an\ sequelae 

Case 7 — A boy, aged 13, W'as run over by a wagon He entered the hospital 
m severe shock, but was not unconscious He was pale and suffering from 
thirst The upper part of the abdomen was rigid The spleen was removed 
at laparotomy shortly after admission, and was found fragmented Blood 
was present in the abdominal cavity Recovery occurred in thirty-four da\s, 
without any sequelae 

Case 8 — A boy, aged 17, was crushed in the region of the lower part of the 
chest He was admitted in a state of shock, he was pale and drow’sj and 
complained of severe pain in the abdomen Splenectomy was performed shortly 
after admission Hemorrhage was present in the abdomen The spleen was 
ruptured on the surface of the hilum The patient recovered in sixteen days 

Case 9 — A man, aged 23, fell 30 feet down an elevator shaft He was 
admitted to the hospital in a semistuporous condition and in a state of shock, 
with a tender left flank and a rigid abdomen Luxation of the left shoulder 
joint was present Splenectomy was performed shortly after admission, and 
the lux-ation was reduced A transverse laceration of the spleen was found 
Blood was present in the abdomen Recovery occurred m twcnty-sc\en dajs 

Case 10— A man, aged 29, was struck by an automobile one-half hour prior 
to admission to the hospital He W'as admitted in a state of shock with a 
rigid abdomen and shifting dulness in the left flank He complained of pam 
in the left upper abdominal quadrant Splenectom\ was performed shortly 
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of varying grades of seventy Patients 3 and 5 showed more or less 
shock after the injury , the laparotomy was done shortly after the trauma 
but apparently was not of much avail Patients 1, 2 and 4 were 
admitted anywhere from twenty-two to forty-eight hours after the 
trauma, and a fatal peritonitis was fully developed when the operation 
was started The lesions consisted of bursting ruptures m four 
instances and tearing of the intestine and mesentery m one 

The five patients who recovered varied m age from 26 to 59 years 
Some of the injuries were slight, others were severe The patients 
were admitted, however, soon after the accident and were operated 
on within a few hours of their admission Four of the injuries were 
bursting ruptures and one was a tear completely through the ileum 
Some of the patients showed intestinal contents free in the abdominal 
cavity at the time of operation, and signs of peritoneal inflammation 


were present 

Apparently the important 'factor m treating patients with intestinal 
injuries successfully is to perform the operation early Unfortunately, 
the seriousness of his condition is not always recognized by the patent, 
and he may not seek medical attention until he is practically monbund 
Then, too, because of the vagueness of the early symptoms and the 
frequent absence of external evidences of violence, the surgeon is prone 
to overlook the possibility of an intestinal lesion In several instances, 
alcoholic intoxication at the time of the accident served to mask the 
signs of the abdominal trouble The result is that some patients who 
might have been saved by prompt surgical measures die because of the 


delay 

The usual surgical measure is to open the abdomen and close the 
opening m the intestine If the perforation is small, this is not difficult 
With large openings and mesenteric tears, resection of the intestine 
around the lesion is sometimes necessary In cases of severe ileus, an 
enterostomy is frequently necessary to combat the distention of the 
intestine 

Mesentei y — The mesentery is occasionally ruptured subcutaneously, 
either alone or m combination with the intestine Two mechanisms 
have been described (1) contusion and (2) tearing 

1 In rare instances, a localized violence with a sharply limited area 
of impact can thrust against the anterior abdominal wall at right ang es 
and crush the membrane against the iliac bones or the lower en o 
the lumbar spine (Dubs) « If a single layer is involved, a single 
perforation is produced If several folds of the membrane are caug , 
several perforations result The folds nearest the abdomina wa 
generally show an opening with ragged and contused edges, a ou 


40 Dubs, J Deutsche Ztschr f Chir 151 120, 1919 
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spleen would be futile in most cases The mortality of splenectomy 
has been estimated at about 34 or 43 per cent, which agrees with the 
results m this series 

In the literature, 24 a splenectomy is said to be followed often by 
some distinctive changes in the blood, the lymph nodes and the thyroid 
gland These changes are not constant, however Swelling of the 
thyroid has been mentioned, but at present its connection with the 
removal of the spleen is considered dubious Pam in the long bones has 
been occasionally observed Enlargement of the lymph nodes, espe- 
cially the supraclavicular, cubital and inguinal groups, has been noted 
more often, but does not always occur 

The changes in the circulating blood are sometimes pronounced, 
but at other times are well within the normal variation The red blood 
cells may be decreased in number or increased above the usual limits 
The hemoglobin may be diminished, and the red cells may appear pale 
and show the changes of secondary anemia The leukocyte count may 
vary from the normal limits to from 40,000 to 60,000 In some 
instances a marked lymphocytosis, as high as 44 75 per cent, a slight 
eosmophiha, and a rise in the proportion of blood platelets are present, 
but these manifestations are not invariably present All that can be 
said at present is that the removal of the spleen creates distinct dis- 
turbances of a minor nature in the lymphatic hemopoietic system that 
may be manifested in the manner described In the series of cases 
described here, these phenomena were not observed 

In the four fatal cases, death was caused either by the mtra- 
abdommal hemorrhage or by intercurrent infections, which were 
furthered by the secondary anemia from the hemorrhage In general, 
the trauma was severe and other injuries, such as a fractured femur 
or a ruptured left kidney, contributed appreciably to the fatal result 

KIDNEYS 

The kidneys are not so commonly ruptured by blunt force as either 
the liver or the spleen Geill 1 mentioned that such injuries comprised 
21 5 per cent of all visceral injuries m his collection As a rule, the 
lesion is unilateral, and it is rare to find both kidneys involved in the 
same case 

Their anatomic position in the body explains many peculiarities of 
the rupture They are paired organs, lying deep in each lumbar fossa 
at about the level of the second lumbar vertebra The blood vessels 
and ureter enter the lulum, which is placed in the midportion of the 
internal edge of each Posteriorly, the right and left twelfth rib cross 
the middle portion of the corresponding kidney obliquely Antenorl} , 
they are covered by a layer of peritoneum, and the greater part of the 
organ is definitely retroperitoneal 
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abdominal wall, just to the inner side of the cecum The antenor sur- 
face of both thighs presented considerable bruising, and a contusion 
was present on the back of the right hand It was obvious that the 
man had been in an accident and had probably fallen heavily against a 
projecting object 

2 More commonly, the mesentery is torn by an indirect violence 
which acts tangentially on the abdominal wall and exerts traction on the 
membrane This mechanism had already been considered m the tears 
of the mesentery and intestine combined The same force can act on 
the membrane alone and can produce either huge isolated ovoid open- 
ings or multiple smaller openings All grades of the lesion occur Com- 
plete tears involving both layers are the most common, but partial nps, 
which involve only one side of the membrane, have been seen Both 
may be present in the same case Occasionally, the intestine may be 
stripped from the mesenteric attachment, as described by Dubs 41 

The casualty that is most commonly responsible for this lesion is 
the highway accident The wheel of an automobile grinds the bodv 
and exerts traction on the membrane Less often, a localized violence 
which ploughs its way over the anterior abdominal wall will produce 
a similar effect Figure 8 shows an example of this type of force A 
man, aged 33, while seated on his truck, ran into the end of a projecting 
pole from another vehicle and forced it tangentially over his abdomen 

The mesentery of the small intestine is most often injured, especially 
at the cecal end Less often, the mesosigmoid, the mesocolon trans- 
versum, the omentum and the meso-appendix are involved The usual 
result is an intra -abdominal hemorrhage If the big vessels at the root 
of the mesentery are torn, the bleeding is rapid and is followed by 
death m a few minutes More often the bleeding is slower, and the 
hemorrhage may be prolonged for hours and even days An associated 
intestinal perforation will result in a fatal septic peritonitis 

Another complication is introduced when the rupture occurs adjacent 
to the intestinal insertion Here the arterial vessels are end arteries, 
so that a mesenteric injury of any size will interfere with the blood 
supply of the intestine at this point If death does not occur from 
hemorrhage m the course of one or two days, necrosis and gangrene 
of the affected intestine will result, with the further development o 
a severe toxic and paralytic lieus, which finally ends m death 
following case illustrates this complication 

A man, aged 36, fell during the collapse of an excavation under a side- 
walk He did not enter the hospital until the second day after the acci 
and was then suffering from severe abdominal tympanites and was P ra ^ ica 
moribund A rapid enterostomy was performed to relieve the disten i , 


41 Dubs, J Deutsche Ztschr f Chir 133 366, 1915 
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The lesions can best be classified according to Wagner’s 20 scheme 

1 Separation of the fatty capsule from the fibrous capsule may 
occur without rupture of the parenchyma of the kidney This is 
caused by a violence which in some way kneads the fat loose, so that 
a hematoma forms in between the two layers The blood may be 
absorbed later and the site of the unjury undergo induration of the 
connective tissue or, if the hemorrhage is a large one, a perirenal 
pocket of varying size, similar to a bursa will form, 

2 Ruptures of the substance of the kidney which do not involve 
the pelvis or pyramids are often found They are usually small trans- 
verse lesions on the anterior surface of the organ If the fibrous 
capsule is torn, a perirenal hematoma, not accompanied by urinary 
extravasation, is the result Small tears generally heal with the forma- 



Fig 3 — Transverse laceration of kidney 


tion of scars Larger ones may form small traumatic infarcts in the 
parenchyma Sometimes the fibrous capsule is uninjured, though the 
parenchyma may be severely torn The hematoma may extend to the 
hilum of the kidney and spread down the spermatic vessels on that 
side They have been described as extending to the inguinal ring and 
pointing into the groin in the course of two or three weeks 

3 Severe ruptures of the kidney, involving either pelvis or pyra- 
mids, are occasionally present They are usually extensive and tend 
to divide the organ into two parts (fig 3) A perirenal effusion of 
blood and urme occurs and may reach a large size The urine excreted 
through the bladder may be bloody 

4 Some ruptures are extensive and shatter the kidney into frag- 
ments Generally the same complications folloyv as yyere described in 

26 Wagner, P Schmidt’s Jahrbucher 332 111 (Oct) 1920 
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another serious visceral injury which could be said to have caused 
death The ages varied from 3 to 60 years Four patients died 
rapidly, within three hours, of an intra-abdominal hemorrhage, two 
died of abdominal hemorrhage nine and ten hours, respectively 
after the accident , one died at the end of four days from the associated 
gangrene of the ileum and its sequelae, which have already been 
described 

Three cases showed solitary tears m the mesentery at the lower end 
of the ileum The other four tears were multiple and mvohed the 
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Klg 9 — Perforation of the mesentery of the’ small mtestme noth ftangrene 
of the adjacent portion of the intestine 

mesentery of the small mtestme in ah ^ instances, andjhe omentu ^ 
three instances The violence was severe m ^ {ad doW n an 

tears were caused by accidents on the street, one 

excavation, while the other was proba y COV e rable in the clinical 

An isolated mesenteric rupture was not disc already liste d 

material, though two tears were foun m ie fata! and 

under intestinal injuries, m one of which the outcon ^ 

m the other of which the outspoken in 

abdominal hemorrhage, the mesenteric injuries 
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peritonitis The mortality is high, though some of the less severe 
ruptures of this type are not necessarily fatal 

The subcutaneous renal injuries described m the records of the 
necropsies were not especially satisfactory for the purposes of study 
Most of them were associated with other visceral ruptures and had 
only a minor influence on the couise of events In only two cases, 
which occurred in children, were the ruptures of the kidney of any 
special significance In one, the peritoneal reflection was torn and the 
kidney lacerated in a stellate fashion on its anterior surface, causing 
a fatal intra-abdominal hemorrhage In the other case, the child 
was run over by an automobile and the right kidney was split in many 
pieces, transversely A retroperitoneal pocket wa's formed, which led 
from a space around the lacerated kidney into the right side of the chest 
The result was a fatal hemorrhage into the pleural cavity from the 
traumatized kidney Other injuries were not present 
The clinical records follow 

CLINICAL HISTORIES v 

Case 1 — A man, aged 33, was injured when the taxicab in which he was 
riding collided with a pillar of the elevated railroad He was admitted to 
the hospital complaining of pain in the right lower quadrant of the chest 
posteriorly A contusion over the ninth and tenth ribs on the right side 
posteriorly and a spasm of the right rectus muscle were present The urine 
was bloody Operation was not performed He recovered in twelve days 
Case 2 — A girl, aged 12, scraped her right side while coasting on a sled 
She complained of tenderness in the left upper abdominal quadrant, blood 
was present in the urine An operation was not performed She recovered in 
fifteen days 

Case 3 — A boy, aged 9, was struck by an automobile On admission, he 
complained of pain in the right flank An operation was performed shortlj 
after the injury, by lumbar incision The right kidney was lacerated at the 
junction of the upper and middle thirds on its anterior surface, the rupture 
extending to the hilum A similar rupture was present on the posterior surface 
near the middle of the organ The peritoneum was opened and a little blood 
removed The lacerations were sutured An uneventful recovery occurred in 
fourteen days 

Case 4 — A man, aged 26, fell from a scaffold, striking himself on the right 
flank On admission to the hospital, he complained of pain and tenderness 
in the right side The urine consisted of almost pure blood Operation was 
performed six hours after the trauma A laparotomy incision in the right 
rectus muscle disclosed some serosanguineous fluid in the abdomen, a large 
perirenal hematoma on the right side and an extensnelj shattered right 
kidney A nephrectomy incision was made in the right flank and the kidnej 
removed The patient recovered within a month without incident, except for 
a slight pulmonary infection following the operation 

Case 5 — A man, aged 36, fell five stones On admission, he had pain in 
the right lower quadrant of the chest and was in a state of shock Tenderness 
to pressure was present over the right flank and the upper part of the 



676 


ARCHIVES OF SURGERY 


Income fractures of the pelvis, all four pubic ram. are fractured 
and the ent.re pubis is detached from the rest of the pelvis If this 
IS forced backward by the violence, the membranous urethra will be 
torn across close to the prostate 

All three varieties of laceration may occur, either isolated or m 
combination, depending on the way in which the fracture is produced 

The force required to cause these injuries is necessarily violent, as 
the pelvis is not easily broken Consequently, a severe shock results, 
and the patient often dies of this complication within a few hours of the 
accident In some instances the shock is not so severe, and then an 
extravasation of blood and urine occurs through the lacerations m the 
wall of the bladder and may reach voluminous proportions It may 
fill the perivesical retroperitoneal tissues, run down into the thighs, 
the scrotum, the perineum, the buttocks or the anterior abdominal wall 
The end-result of the process is a gangrenous abscess of the parts 
involved that is apt to prove fatal through septic infection 

In rare instances, an extraperitoneal rupture may occur without a 
pelvic fracture At the moment of trauma, the bladder is m a state of 
half distention and is acted on by a force that presses on the lower 
abdominal wall from above downward The impact is against the 
fundus and the increased pressure within the lumen is directed most 
strongly against the base of the organ The bladder tends to rupture at 
the various points of lessened resistance in this region, which are the 
great sciatic foramina, the obturator foramina and the pelvic outlet 
(Schonwerth) 43 One case of spontaneous rupture m this region, 
complicating a chronic urinary obstruction due to prostatic hypertrophy, 
has been described (Muir) 44 

2 The mtrapentoneal rupture occurs only when the bladder is 
fully distended by urine A force applied to the anterior abdominal 
wall below the umbilicus will compress the posterior part of the fundus 
against the promontory of the sacrum and raise the pressure inside 
the lumen The apex of the sac is thus put under stress and conse- 
quently ruptures In most instances the perforation is found as a 
longitudinal, ovoid opening, slightly posterior to the apex Some 
perforations, however, may be located laterally or even anteriorl) 
The violence is often slight and, as a rule, the bladder is the only organ 
injured In some cases, even indirect violence, such as a fall on the 
buttocks or a sudden increase in intra-abdominal pressure from muscu ar 
action such as lifting a heavy weight, can cause the same lesion 

(Seldowitsch) 46 

A large number of spontaneous ruptures at the fundus have been 
described In the majority of instances, a predisposing cause has 

43 Schonwerth, A Arch f klm Chir 85 876, 1908 

44 Muir Brit M J 2 25 (July 4) 1908 

45 Seldowitsch, I B Arch f klin Chir 72 859, 1904 
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toms fire of slight grade and that the patients will reco\ er w ithout 
operation It is just as certain that patients with severer renal 
injuries require operation and that most of them react faAorably to this 
treatment 

PANCREAS 

Subcutaneous ruptures of the pancreas are ra. e Geill 1 alleged that 
they occur in 4 4 per cent of all visceral injuries, and most other 
authors concur m this view Boesch 28 asserted, however, that the gland 
is frequently affected by trauma and sustains manv slight contusions 
which are probably unrecognized during life This assertion is hard 
to verifv or to disprove, but, in any event, the number of pancreatic 
lesions that gives rise to definite complications is small 

Normally, the pancreas is placed in a retroperitoneal position with 
its flat surface closely applied to the posterior abdominal wall Its 
longitudinal axis lies in the right and left diameter of the trunk at 
right angles to the course of the abdominal aorta Its midportion i-, 
in close proximity to the aorta and the bodv of the second lumbar 
vertebra In front, it is covered by that portion of the peritoneum 
which forms the posterior w r all of the lesser peritoneal sac It is firmh 
anchored in its hed of adipose tissue and has no range of motion 

The structure of the pancreas is like that of other complicated 
racemose glands in that it is made up of small lobules separated b\ a 
vascular connective tissue which is both loose and tough The normal 
organ is not easily lacerated because of its lobulated structure Further- 
more, as it lies at a considerable distance from tbe anterior abdominal 
wall, it is not easily reached by any but a violent force 

Practically the only way in which the pancreas can be ruptured is 
by a violence that directly compresses the low r er portion of the 
epigastrium and crushes the viscus against the bodv ot the second 
lumbar vertebra 

The object that comes in contact with the abdomen, whether it is 
the wheel of a vehicle, the hoof of a horse or the end of a wagon pole 
is m most cases hard and consequently is w 7 ell fitted to sever the pan- 
creatic parenchyma Perhaps the majority of ruptures are due to 
intense localized force inflicted by a hard object 

Boesch 28 asserted that sometimes in children whose chest wall is 
easily compressible a force applied to the longer portion oi the sternum 
will force the ensifomi process downward and backward so that it 
meets the pancreas violently and contuses it against the spine 

The lesions produced by the violence are of different grades of 
intensify The most severe tjpe is the complete division of the gland 
and its peritoneal layer m the sagittal plane Most of the lesions 

28 Boesch, F Deutsche Ztschr f Chir 167 282 1921 
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A few cases are described in which fhe intrapentoneal opening lias 
een closed later, so that the escape of urine into the abdomen was 
prevented In one case it was noted that a piece of omentum £d 
been snared in the rupture and had sealed the orifice In other 
instances the perforation of the bladder is directed obliquely through 

the wall, so that the outflow of unne is prevented by a valve action 
(Nordmann) 48 

Few cases came to necropsy, and, as most of them have been dis- 
cussed, further detail will not be given 
The clinical records follow 


CLINICAL HISTORIES 

Case 1 A man, aged 44, fell to the floor the night before admission while 
in an alcoholic condition His abdomen began to swell, he noticed that lie 
could not void urine and vomited considerably He was admitted about twelve 
hours after the fall, complaining of abdominal distention and vomiting The 
abdomen was tjmpamtic, with signs of fluid in both flanks Catheterization 
yielded a straw-colored urine He was operated on about ten hours after 
admission The abdomen contained from 5 to 6 liters of turbid yellow fluid 
A rupture of the bladder, 4 cm long, was found on the posterior part of the 
fundus It was sutured, and the patient died two and one-half days later from 
toxemia 

Case 2 — A man, aged 36, was crushed in an elevator He was admitted to 
the hospital in a state of shock, showing multiple contusions of the scalp, 
pelvis and lower part of the abdomen Pam and tenderness in the lower 
part of the abdomen, with some rigidity, were present ' He was operated on 
the day after admission Clear, colorless, odorless fluid was found in the 
abdomen, and a rupture of the bladder was found on the posterior portion of 
the fundus, which was sutured The appendix appeared inflammed and was 
removed The patient died two days after the trauma 

Case 3— A woman, aged 24, jumped from a third story window while under 
the influence of alcohol She was admitted to the hospital the day after the 
accident in a state of shock and complaining of severe abdominal pain The 
abdomen was tympanitic and distended She said that she could not void 
Only a few cubic centimeters of bloody urine were obtained on catheterization 
There was a fracture of the right iliac bone and the left thigh, and numerous 
contusions and lacerations were present over the face, extremities and trunk 
An operation was performed two days after the injury Two quarts (94 2 cc ^ 
of straw-colored fluid with a urinous odor was found in the abdomina cavi j 
The peritoneum was congested, but did not show an exudate A * ear ’ 
long, was found in the fundus of the bladder, which was closed A suprapuD 
cystostomy was performed, and a drain was placed between the bla er an 
uterus Recovery was slow, due to the broken bones The patient uas 
charged at the end of the second month with only the sequelae due to 
broken bones 

In spite of the small number of cases, several points of interest were 
brought out One was the association of alcoholic intoxication wi 1 

med Wchnschr 34 144 (Jan 23) 190S 


48 Nordmann, O Deutsche 
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tion of the peritoneal layer and the gland may not be extensne, and 
the hemorrhage may be slow The lesser peritoneal sac will be filled 
with blood and, if the foramen of Winslow is m any way closed, a 
massive hematoma or “cystoid” will be formed The blood will pass, 
however, into the general peritoneal cavity through the foramen of 
Winslow if that opening is patent Occasionally, some of the pan- 
creatic ducts are torn, and pancreatic secretion will be mixed with the 
blood Small, chalky white areas of fat necrosis wall be more or less 
widely disseminated through the peritoneal fat (Simmonds) 32 In some 
instances, the effused blood may become infected and a suppurative peri- 
tonitis result 

The greatest interest, however, attaches to those cases in which the 
peritoneal corering in front of the gland is left intact, while the 
pancreas and its ducts are torn more or less completely by the % lolcnce 
A retroperitoneal hemorrhage, of widely varying size and position, 
then occurs This finally results in that rare condition known a^ a 
traumatic pancreatic cyst 

Two forms of traumatic pancreatic cysts are distinguished the 
peripancreatic cyst and the endopancreatic cyst 

The peripancreatic cyst starts to form immediately after the trauma 
as a huge effusion of blood and pancreatic secretion in the retroperi- 
toneal tissues around the gland It pushes the peritoneal imestment 
ahead of it as it increases in size until, in a period varying from eleven 
days to several months, an epigastric swelling is produced that is easily 
demonstrable on external examination The contents are at first 
bloody, but later are digested by the secretion and become clear A 
reactive inflammation is set up m the periphery of the effusion, and 
a thick fibrous wall develops Microscopic examination of the newh 
formed capsule discloses the absence of an epithelial lining for the 
cavity, but demonstrates the presence of necrotic gland lobules and 
pigment that contains iron in the wall The clear contents of the cyst 
usually contain all three pancreatic enzymes 

The development of the cyst is slow and insidious Generally, the 
first indications of its presence are a big fluctuating mass in the 
epigastrium, with progressive loss of nutrition, and numerous signs 
and symptoms denoting disturbance of pancreatic function, such as 
anorexia, constipation, ghcosuria and fatt} stools 

In rare instances, the cyst has eroded the wall of the intestine, and 
spontaneous drainage of its contents has resulted In most cases 
however, the only relief is to be obtained b\ operation Tamponade 
and drainage of the contents ha\e gnen the best results In a lev 
instances, complete removal of the c\st has been tried, but the pro- 


32 Simmonds Deutsche med Wchnschr 28 23 (Jan 16) 1902 



THE ETIOLOGY AND TREATMENT. OF SCOLIOSIS * 

JOSEPH I MITCHELL MD 

MEMPHIS, TEN A 

The importance of early and efficient treatment of patients with 
scoliosis, arises from the extreme uncertainty of their future progress 
It is known that in some patients the condition may become spon- 
taneously arrested in an early stage, m other cases, the disease maj 
increase, and may not only produce extreme deformity but serioush 
impair the general health The aim of treatment should be to prevent 
the progress of the deformity, to correct, if possible, the existing 
deformity and to maintain the correction until all danger of relapse is 
past This usually means until maturity is reached 

The correction of spinal curvature requires much attention to detail, 
and individual adaption of the various procedures, varying largely with 
the location and degree and, to a lesser extent, with the etiology of the 
deformity For this reason it was thought desirable to study a series 
of cases to determine, as accurately as possible, the predisposing and 
direct etiologic factors and associated conditions, and to compare the 
results of treatment by various methods 

As a basis for this study, the clinical records and roentgenologic 
observations in 125 cases of scoliosis were reviewed These cases were 
selected from those observed between the years of 1919 and 1927 by 
my colleague Dr Willis C Campbell and myself 

Thirty-six of the patients, observed within the past three years 
have been studied with particular reference to the results of treatment 

AGE AT ONSET 

One hundred and twenty of the patients were white and five were 
colored , eighty-seven, or 70 per cent, were females and thirty-eight, 
or 30 per cent, were males The average age at which the deformity was 
first noticed was 12j^ years in both male and female patients The 
average age at which the physician was first consulted, however, was 
14 years for girls and 18 years for boys This means that parents are 
more concerned about good figures for their girls than for their hoys 
Ten patients were under 10 years of age, when first examined the 
youngest was a child of 16 months with a congenital malformation o 
the spine Ninety-seven were in the second decade of life, fifteen in 
the third decade , two in the fourth decade , and one, the eldest, va 
a woman of 68, who had had a curvature of the spine as long as s ie 
could remember and who sought treatment for rheumatoid arthritis 


* From the Willis C Campbell Clime, Memphis 
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extravasations Injuries of the pancreas occasionall) cause cysts of a 
peculiar type 

Ordinarily, because of the shock and the presence of blood in the 
abdominal cavity, injuries of the parenchymatous viscera show veil 
marked signs of abdominal distress In some instances the organ ma\ 
be ruptured by a slight force, and the symptoms may be less out- 
spoken In these conditions diagnosis may be difficult, and it may be 
none the less difficult because external evidences of violence are often 
lacking 

The injuries are of different grades A large proportion are so 
extensive as to be almost immediately fatal A few are so slight that 
they often heal spontaneously In between these extremes are a 
number of ruptures which would not necessarily result fatally if the 
patients were operated on and given appropriate treatment, but which 
would result fatally if the patients were treated expectantly 

The surgical problem is not a simple one In a few instance^ 
especially in ruptures of the kidney, expectant treatment may suffice 
Perhaps the safest procedure is to perform an exploratory laparotoim 
in doubtful cases, if the condition of the patient warrants it, and then 
let the condition found at operation determine what course is to be 
pursued 

INJURIES OF THE HOLLOW ABDOMINAL VISCERA THE 
STOMACH, DUODENUM, INTESTINE WITH ITS MES- 
ENTERY, AND THE URINARY BLADDER 

The subcutaneous injuries of the hollow abdominal viscera are 
unlike those of the parenchymatous organs The former are fragile 
and, for the most part, poorly protected from force applied to the 
lower part of the abdomen As a result, they may rupture after a 
slight grade of violence The injur) is often solitary and mac be 
attended by a small amount of shock, so that the complications develop 
insidiously In a large percentage of the fatal cases, death is caused 
by an acute suppurative peritonitis which results from leakage of the 
contents into the abdominal cavity A smaller proportion of the 
patients die of intra-abdominal hemorrhage 

The hollow viscera are less frequently injured than the paren- 
chymatous organs, probably because they tend to elude the action of the 
force In the gastro-intestmal tract, the mobility of the segments 
enables them to escape the consequences of the trauma in mam instances, 
and it is only in certain conditions that the) are especial!) prone to 
rupture The urinary bladder is likewise elusne, for m the contracted 

35 Ruptures of the uterus and adnexa are not included became the\ arc 
extremeh rare in the normal state and usualK occur as spontaneous ruptures 
in organs enlarged b\ pregnanci or pathologic conditions 
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der 4 5 6 and others have emphasized the laxity of the spinal laments the 
muscular weakness and the decreased density of bone U) j ec s 
accounted for the high incidence of the condition m girls at puberh as 
^eing due to stimulation of the sacral plexus by pelvic congestion 
(3) In the senes of cases reported by Adams, 0 there was a large per- 
centage with congenital variations of the lumbosacral spine 

In this series the etiologic factors which were chiefly responsible 
for the deformity were in the order of frequency idiopathy, seventy- 
nine cases, anteriopohomyehtis, twenty-five cases, congenital anomaly 
of the bones of the spine, ten cases, empyema, four cases, spastic 
paralysis, three cases, destructive lesion of the vertebra, fvvo cases, 
rickets, one case, and torticollis, one case 

The cases have been classified in this manner when in the opinion 
of the observer some etiologic factor was the chief or only factor 
involved Twenty-eight cases, however, presented a combination of 
more than one possible cause Twenty-four of these cases, on roent- 
genologic examination, showed some minor congenital spinal anomaly 
which in itself was not deemed sufficient to account for the deformity 
This will he discussed further m the section under congenital scoliosis 
Two cases classed as idiopathic showed evidence of roughening of the 
articular surfaces of the vertebra, suggesting epiphysitis or 
osteochondritis 


Two cases presented three possible etiologic factors A man, 
aged 26, gave a history of typhoid fever and meningitis preceding the 
deformity This may have been anterior poliomyelitis, but the history of 
illness was not clear, and residual weakness or atrophy of the muscles 
was not present The roentgenogram showed a suspicious asymmetry 
of the bodies of the fourth and fifth lumbar vertebrae, which was con- 
sidered to be due to rotation, but which might have been a congenita! 
anomaly The case was classed as idiopathic 

The second case, that of a girl, aged 11, was also classed as idiopathic 
The roentgenogram, however, showed large bilateral irregularly formed 
transverse processes of the fifth lumbar vertebra, and a spina bifida of 
the first sacral segment There was also slight roughtemng of the 
epiphyses of the lower dorsal vertebra, suggesting an epiphysitis 
Each of the larger groups of cases will be discussed separately 


4 Scudder, Charles L A Determination of the Muscular Streng h o 
ing Girls and Its Relation to the Etiology, Treatment and Prognosis o 
Curvature of the Spine, Tr Am Orthop A 3 84, 1S90 

5 Lee, Benjamin The Nervous and Muscular Element in the Causa ion 
Idiopathic Lateral Curvature, Tr Am Orthop A 3 80, 1890 

6 Adams, Z B The Relation of Bony Anomalies of the Lmnb. ^ 
Sacral Spine to the Causes and Treatment of Scoliosis, J Orthop Sur g 

1914 
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posterior walls, at the same level, combined with extensive contusion of 
the muscular coats Perforation was not present Death was due 
to an associated laceration of the liver m the sagittal plane This case 
has already been described Both injuries were produced by a severe 
violence which crushed the viscera between the anterior abdominal wall 
and the projecting lumbar spine 

Tearing of the stomach was found twice In one case it was com- 
plete (fig 5 B) A severe tangential violence traveling across the 



Fig 5— Diagrams showing different ruptures of the stomach A Bursting 
rupture of the stomach B, Complete tear of stomach at pj torus C, Partial 
tears of stomach near pjlorus on posterior vail 

epigastrium from right to left had put traction on the pjlorus, tearing 
it transversely across 1 5 cm from the firm duodenal attachment In 
the other instances, the tear was partial The lesion was an elliptic 
perforation of the posterior wall midwaj between the pjlorus and 
fundus (fig 5 C) This was combined with numerous smaller tears 
on the mucous and serous surfaces All indicated the action of a force 
that passed across the epigastrium from right to left Because of its 
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all people Since the percentage m this senes is nearly double that 
found during routine examination, the congenital element must play an 
important role in scoliosis } 

Of the various anomalies found, spina bifida occulta of the first 
sacral segment occurred most frequently, thirteen times, or 96 per cent 
According to Sutherland, 8 spina bifida is found during routine exami- 
nation in 5 per cent, therefore, the percentage of cases of scoliosis m 
which spina bifida is present is likewise nearly twice as large as the 
number found during routine examination 

In six cases there were six normally formed lumbar vertebra In 
six cases there was asymmetry of the lumbosacral joint, and in three 
cases the transverse processes of the last lumbar vertebra were enlarged 
and of irregular shape Wedging of the bodies of the vertebrae was 
noted in six cases Cervical ribs were present in five cases , unilateral w 
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two and bilateral in three The anomaly was considered as contributing 
to the scoliosis only in the unilateral cases 

Ten cases were undoubtedly caused by congenital malformation ot 
the axial skeleton Of these, four were in males and six in females 
In five the deformity was noticed at or soon after birth, and in five it 
was not discovered until later in life The average age at which exami- 
nation was made was 13 years A brief description of the congenita 

cases follows 


Case 1 -A man, aged 24, had a mild right dorsal curve winch had been 
present since birth Roentgen-rav examination showed a large cervica n> 

the left side , 

Case 2 -A boy, aged 7, had a severe right total scoliosis from the .o 
cervical region to the sacrum The roentgenogram showed that there *ere 
ribs on the right and twelve ribs on the left side There was s>nos os ^ 

the three lower ribs on the left This patient also had a supemumer 
on the right hand 

8 Sutherland, Charles G A Roentgenographic Studv of Developmental 
Anomalies of the Spine J Radiol 8 357 1922 
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the pelvic floor It is protruded against the anterior abdominal wall 
by the projection of the lower end of the lumbar spine The large 
intestine is less exposed The ascending colon, the descending colon 
and the sigmoid are placed well back m the lumbar fossa The trans- 
verse colon crosses the front portion of the abdomen, but it is vulnerable 
only at the midhne of the trunk, where it may be crushed between the 
anterior abdominal wall and the bodies of the lumbar vertebrae For 
this reason, the injuries of the large intestine are much fewer than those 
of the small intestine Bern- described 177 injuries of the small 
intestine and 15 of the large intestine 

As the tears of the intestines are frequenth produced b\ the same 
mechanism that tears the mesentery, it is convenient to consider than 
together The resulting lesions depend on the way m w Inch the 
violence is applied A force that pulls the intestine in the direction 
of its long axis mai snap it completely across, and then mav contn tic 
the tear into the mesentery, producing a slit that runs toward the base 
of the membrane 36 Traction exerted in the line of the vascular supph 
of the mesenterj, awav from the base and across the intestinal tube 
tends to tear large ovoid spaces in the membrane and may crush or 
cause a partial tear of the intestinal wall Partial tears can occur from 
traction applied either in the long axis or in the transverse axis Need- 
less to say, all varieties and combinations of tears occur 

Seven tears of the small intestine were found in the material obtained 
at necropsy, five of which were partial and two complete The acci- 
dents -were caused by automobiles in four cases, street cars in two 
cases and a blow from a falling stone in one case The complete tear 
is found for the most part in the upper portion of the jejunum a few 
inches distal to the ligament of Treitz, where the intestine is firmh 
fixed to the posterior abdominal wall Immediateh after the trauma 
the circular muscle in the severed ends firmh contracts and prevents 
leakage of the contents into the peritoneal cavitv After several hours 
have passed the muscle relaxes and the contents escape. Death occurs 
either in the early stages from hemorrhage from the torn mesenterv or 
m the later stages from peritonitis which is almost certain to follow 
leakage of the contents 

Partial tears are frequenth seen as large ragged ovoid perforations 
on the peritoneal surface of the intestine Often the serous la\er is 
stripped in a zone around the hole through the muscular laver In one 
case of this kind an Ascaris worm was present in the intestine near 
the perforation and had been severed In the -violence (fig 6) 

Contusions occur in -various forms and mav be oi all grades of 
se-ventv If the force is a localized one with a small area of impact 
the intestine mav be perforated In the direct -violence and mav diow 
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m the length of the legs This inequality varied from % to % of an 
inch Scoliosis does not, as a rule, follow inequality in the length of 
the legs It is not uncommon to find an otherwise normal person with 
shortening on one side On the other hand, in many cases of extreme 
scoliosis there is no inequality In many cases with extreme inequality, 



as in infantile paralysis, there is no a compensator) 

is a tilting of the pelvis when the pahent tandsjncl^ ^ ^ ^ 

lateral curve of the spine which disappears, treatm ent, was 

Flatfoot, of a degree severe enou 6 Kv phosis round 

observed only six times in the nonparalytic cases 
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Sauerbruch 28 asserted that the force imprisons a coil, pre\ents its 
contents from escaping and causes the rupture by a sort of hjdraulic 
action Haim 30 said that any sudden contraction of the abdominal 
cavity, whether due to violence or even to muscular action, will cause 
a rise of pressure inside the intestine and that bursting w ill occur where 
the wall is weakest The presence of a hernial sac alwars aids m 
the production of this lesion, as the coverings of the sac are too weak 
to support the intestinal wail against the explosive force 'within its 
lumen 

Spontaneous ruptures of the gastro-mtestmal tract are of the burst- 
ing variety Any process that weakens the wall, such as an ulcer or an 
area of necrosis, will predispose to the perforation This condition 
however, belongs to the category of an erosion rather than that ot 
rupture The best example of a spontaneous rupture, perhaps, is to be 
found in intestines incarcerated in hernial sacs, in which the \itabt\ 
of the wall has been so diminished that even mere attempts at reduction 
cause an explosive perforation 

A study of the material obtained at necropsy (including twelve cast- 
reported by Vance 80 ) showed a total of twenty-four cases of ruptured 
intestine The duodenum was involved in three cases and the small 
intestine in twenty-one The three duodenal injuries were caused b} 
contusion, tearing and bursting The injuries of the small intestine ware 
caused by contusions in two cases, tearing m seven cases, and bursting 
in twelve cases In this list the ruptures caused b> bursting out- 
numbered the contusions and tears combined, which suggests that such 
ruptures are certainly more common than has hitherto been supposed 
As they can be produced by a slight trauma, the numerical preponder- 
ance of this type is a matter of some importance 

The trauma was generally a slight localized violence applied to the 
lower part of the abdomen The casualties ware caused b\ automobiles 
m one case, kicks m the abdomen in two, falls in three, a thrown 
missle in two, and an unascertained injury of slight grade in four 
An inguinal hernial sac was present m six of the twehe cases and 
undoubtedly favored the production of the lesion 

Injuries of the large intestine and appendix were not found In 
one instance a mucocele of the appendix had been burst b\ a slight 
trauma, and the abdominal cavity contained a handful of clear jelh-hke 
mucm The appendix, however, was marked!} distended and the 
rupture was really spontaneous 

Reports of ten clinical cases were collected fire in which death 
occurred and five in which recover} took place 

3S Sauerbruch Mitt a d Grenzgcb d Med u Cliir 12 92, 1903 

39 Haim, E Arch f him Chir 93 685, 1910 
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on thirty-three patients in this series, five of whom were later operated 
on As designed by the originators, it is most efficient m those cases m 
which there is a single curve at the dorsolumbar region In cases of 
double curves, it has been demonstrated, however, that by correcting the 
dorsolumbar curve, compensatory curves above and below may be 
lessened The cast may be extended to the knee on the convex side for 
correction of the lumbar curves 

The cast from chin and occiput to pelvis to be applied under traction 
on a special frame, described by Hibbs , 11 is undoubtedly the most efficient 
method for correcting high dorsal curves, and m this series it has been 




Figure 2 Figure 3 

Fig 2— Correction of scoliosis by turnbuckle cast 
Fig 3— Correction of scoliosis in cast applied on Hibbs’ traction frame 
the canvas band for lateral traction 


Note 


reserved for that type of defom.ty Eleven patients have been treated 
by this method, seven of whom have been fused , 

Four patients were treated by fenestrated casts and pa s, ire 

whom were operated on . , e 

Since the upright position favors the progress of the de or ty ^ 
believe that recumbency is an important factor m trea men ^ ^ 
of course essential to the Whitman method, but when p 

~~7Tmbbs, Russel A A Report of 59 Cases of Scoliosis Treated bi the 
Fusion Operation J Bone & Toint Surg 6 3 19-4 
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four days The drainage tract discharged foul material for about ten dais 
The patient fully recovered within one month after operation, without 
sequelae 

Case 7 A man, aged 29, w r as struck in the right lower quadrant of the 
abdomen by a piece of wood thrown from a circular saw He was admitted 
to the hospital complaining of pain over the abdomen A laparotome was 
performed shortly after admission The abdominal caeity contained much 
content from the small intestine, with an abundant fibrinous deposit on the 
serous surface About 2 cm from the cecum was a small perforation of the 
ileum, 3 mm in diameter This was closed by suture A jejunostomy was 
performed, and a catheter w'as inserted through an artificial opening because 
of the distention A toilet of the peritoneum was performed The patient was 
verv ill for the first few days after the operation, but recovered in one month 
without sequelae 

Case 8 — A man, aged 36, yvas crushed by a trolley car On admission to 
the hospital, he was in a state of shock, with evidence of fractured ribs on 
both sides and a rigid and distended abdomen A laparotomy was performed 
immediately An oval opening, about 1 5 by 1 cm , in the ileum was found ami 
sutured After a stormy convalescence from an injury in the right side oi 
the chest, the patient recovered in forty-three days 

Case 9 — A man, aged 59, while lifting a barrel of apples, was suddeiih 
seized with severe knifelike pains in the abdomen He was admitted to the 
hospital with rigidity and tenderness over the abdomen A laparotome was 
performed several hours after admission Much turbid brown fluid was found 
in the abdomen, and a definite fibrinous peritonitis was present A perforation 
of 1 cm of the small intestine w r as discovered and sutured An cnterostoim 
yvas performed with a catheter about 15 cm proximal to the perforation An 
uneventful recovery occurred after thirty-eight days, without sequelae 

Case 10 — A man, aged 52, was crushed between a truck and a box car He 
was able to walk after the accident He was admitted to the hospital com- 
plaining of severe cramphke pain near the umbilicus and much abdominal 
distention An incarcerated scrotal hernia was found on the right side A 
laparotomy was performed shorth after admission The ileum was completely 
divided with a laceration 4 cm long into the mesentery which was situated 
about 10 cm from the ileocecal valve Much blood and fecal material was 
present in the abdomen and was removed be suction Paul tubes were put 
in the severed ends of the small intestine Eight days after the operation 
the two ends of the intestine were closed by suture and a drain was put in 
Recovery yvas slow and lasted fifty -eight days The fistula was at first fecal, but 
cleared up during the first month after discharge A. yentral hernia persisted 
however 

These cases illustrated the usual clinical signs of the ruptured 
intestine In general, they showed a moderate grade of shock with 
well marked signs of peritoneal irritation which grew progress eh 
•worse Pain tenderness distention and rigidity of the abdominal wall 
were the chief indications of the rupture External wounds ot the 
abdomen were not present, and in only two instances were Mgiix oi 
anv external trauma present on the bode 

Of the ten patients fne died and fne recoeered The patient'- who 
died yaried m age from 7 to 65 years Thee had suffered enmities 
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fusion, the Aibee graft and the Hibbs’ technic, are both unsu, table 
scoliosis The straight rigid Aibee graft is difficult to adapt to the 
curve of the deformity In Hibbs’ operation, the laminae and articular 
faucets are difficult to reach on the concave side It has been our 
experience that an osteoperiosteal graft from the tibia was the most 
satisfactory method This may be combined with the Hibbs’ operation 
and supplies a large mass of new bone which is flexible and easily 
accommodated to the area of deformity The osteoperiosteal graft was 
used in eight of the ten cases in which operation was performed, in two 
cases with prominence of the ribs, a portion of the rib was resected and 
used as an additional graft in combination with the Hibbs’ fusion 
As in all operations on the spine, fusion is often accompanied by 
some degree of postoperative shock This can be best prevented by the 
preliminary adjustment of the patient in the prone position on sandbags, 
so that the respiration, already limited by the deformity, is not further 
impaired Stimulants are frequently necessary and should be readily 
available There have been no deaths m this series 

A brief summary of the cases m which operation was performed 
follows 


Case 1 — Paralytic scoliosis A youth, aged 19, was examined Sept 30, 1921 
He gave a history of infantile paralysis at 2 years of age Examination showed 
an extreme right dorsal, left lumbar scoliosis Fenestrated casts were applied to 
correct the deformity On March 1, 1922, the spine was fused, the Hibbs' technic 
being used and a segment from the fourth nb as a graft The result has been 
good Fusion of the spme was solid 

Case 2 — Paralytic scoliosis with congenital anomaly A boy, aged 13, was 
first seen April 2, 1923 The deformity followed anterior poliomyelitis at 4 years 
of age and was progressing rapidly 

The examination showed a severe total curve convex to the right There was 
marked rotation of the bodies of the dorsal vertebrae with an angular projection 
of the ribs on the right side posteriorly The right side of the chest was narrowed, 
and the right shoulder was higher than the left The roentgenogram showed in 
addition to the deformity, six lumbar vertebrae and a spina bifida of the first 
sacral segment 

Traction by the Whitman method on a curved Bradford frame was applied 
for eight weeks , further correction was secured by fenestrated casts On August 
22, the spine was fused from the sixth dorsal to the first lumbar vertebrae In 
addition to Hibbs’ technic, a 2 inch (5 cm ) section was removed subpenostca y 
from the prominent portion of the sixth, seventh and eighth ribs This ne va 
fragmented and placed in the graft bed The wound healed prompt j, an ei 
weeks later, the boy was up, wearing a spinal brace 

The result has been exdlent When observed in June, 1927, the fused area o 
the spme was solid The contour of the spme was much improved, and 


has not been any increase of the deformity 

Case 3 -Paralytic scohosis A girl, aged 19, was examined May U J " 
She had had an anterior poliomyelitis at the age of 10, and t ie e ormi > 
spine had been noticed a few months later She had worn p as er : o > 
jackets for two years, but m spite of this the deformitr was progressing, 
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size and shape of the object that has caused the trauma The other 
folds show perforations of somewhat smaller diameter, and the one 
farthest away from the point of violence may be lacerated onl\ on the 
surface that happened to be presented anteriorly With this mechanism, 
a mesentery heavily interlarded with fat is more prone to rupture than 
one that is thin and lax 

The ruptures represented m figure 7 were m all probability produced 
by tins type of violence, though a complete history of the casualty 



Fig 7 — Perforations of the mesentery of the small intestine tluo to a "-cNcrc 
contusion 


could not be ascertained A man, aged 45, was found unconscious on 
the sidewalk On admission to the hospital, a diagnosis of acute 
alcoholism was made, and the presence of an abdominal injun was not 
suspected The patient died nine hours afterward At necrops\, the 
abdominal cavity w r as found full of blood and blood clot , the mesenteric 
lesions were also discovered and were obviously the source of the hemor- 
rhage An area of contusion was also present m the fat of the anterior 
abdominal wall, just above the umbilicus and also on the posterior 
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complained of constant pam in the lower part of the spine, referred about the 
right iliac crest The spine showed a marked total scoliosis convex to the right 
The right leg was one half inch (127 cm ) shorter than the left, and both legs 
showed muscular atrophy and weakness 

On July 29, after six weeks' preliminary traction on a curved Bradford frame, 
a Hibbs’ fusion operation was performed from the seventh dorsal to the second 
lumbar vertebra This operation checked the progress of the deformity, but pain 
persisted On Dec 1, 1926, she returned for a second operation, at which time 
the spine was fused from the second lumbar vertebra to the sacrum, an osteoperi- 
osteal graft from the tibia being used 



_ Figure 8 

Figure 7 

T? „ 7 lease 5) —Before treatment 

Fig 8 (case 5) -*fter correction of deformity of legs and fusion o sp 

Roentgenograms made on April 4, the back was good and 

the eighth dorsal vertebra to the sacrum T1 ^ pam on the right side 

the pain was much less, though she ^ first examine d on June 16, 

Case 4 —Destructive lesion A girl, age , k and tired e asil> 

192T for kyphoscoliosis The child complained^ ^ body 0 f the 
Roentgen-ray examination of the s f‘ ne . dies D { the first and second him a 
twelfth dorsal vertebra, fusion of t d d f the remaining lumbar « - 

vertebrae and irregularity m outline of he ^ w as soon discontinued 

tebrae A plaster of pans cast was applied, Wttoa had mcreasc d 

On May 21, 1925, she returned Mo. -o * ” J* nght dorsal £ 

and the pain was more severe Examinati roentgenograms wer 

a rounded kyphos n, ** ***«*£ any “crease m 
similar to those previously made an i m „,l,iion resulted from 

,he vertebral bod.es The impression was 
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without avail The patient died two days later At necropsj, a perioration 
of the mesentery, 6 cm in diameter, was found adjacent to the ileum about 
20 cm from the cecal junction The intestine adjacent to the perforation was 
dark and gangrenous, as indicated in figure 9 That portion ot the small 
intestine distal to the injury was contracted, while the proximal portion was 
massively distended and in a state of acute ileus The abdominal cauh con- 
tained about a pint of discolored blood and blood clot Death was ob\ loush 
the result of the toxic ileus 

Cases have been described in the literature m which a mesenteric 
rupture of this sort, too small to produce gangrene, has caused a chronic 



Fig 8 — Multiple tears of the mescntcrv of the small intestine 


stenosis of the intestine after a lapse of several months The process 
seems to be dependent on the fact that the blood supph of the stenotic 
area has been curtailed by the lesion m the mesenten An inflam- 
mation of the connective tissue takes place in the intestine ciuMiig 
fibrosis and shrinking of the wall and narrowing ol the lumen to a 
small caliber A chronic obstruction is the result which can be remedied 
onh bv resection of the stenotic area (Dubs 4,1 and Maicr) 4 

In the material obtained at necrops\, onh «e\en cases out ot ninete 
or 9 7 per cent showed mesenteric tears that were not associated v lth 


42 Maicr, O Arch f Klin Chir 132 212 1024 
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spinal fusion was performed on Jan 14, 1927 An osteoperiosteal graft was 
placed from the fifth dorsal to the first lumbar vertebrae 

Two weeks after operation, another cast was applied, and later a spinal brace 
The contour of the spine was much improved and the progress of the 
deformity was checked 

CONCLUSIONS 

1 The etiology, in the majority of cases of scoliosis, is still obscure 
In a study of 125 cases, 61 per cent were of the idiopathic type 

2 The treatment, if successful, must be adapted to the individual 
case 

3 Fusion of the affected region of the spine offers a practical and 
efficient method of preventing the increase of the deformity It is 
advised m all paralytic cases and in other cases in which progress of 
the deformity is anticipated 

4 Careful preoperative correction is essential 

5 The use of the osteoperiosteal graft in fusion, is most satisfactory 
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their abdominal manifestations, though, as has been shown, this does 
not necessarily occur m all cases They present the same difficulties 
of diagnosis that have been noted m other abdominal injuries 

The only treatment for patients who have these lesions is to operate, 
tie the torn vessels and, if necessary, resect adjacent portions of the 
intestine so as to prevent the onset of gangrene in that area Expectant 
treatment is of no avail 

The Unitary Bladdei — Subcutaneous ruptures of the urinary blad- 
der are described as being relatively rare Geill 1 found only 4 4 per 
cent in his collection of reports of visceral injuries 

The anatomic position of the urinary bladder in the abdomen and 
the changes m relationship to the surrounding structures that it under- 
goes during contraction and distention explain many peculiarities ot 
ruptures of the bladder In the fully contracted state, it lies entireh 
extrapentoneally and is fully protected by the strong bony ring oi the 
pelvis In this state it is most often injured by blunt force which 
fractures the pelvis As the bladder fills with urine, it projects alien e 
the pelvic ring and finally, in a condition of full distention, occupies 
most of the lower part of the abdomen and is invested bj peritoneum 
on its posterior and superior surfaces Its fundus is placed between the 
promontory of the sacrum and the anterior abdominal wall In this 
position, it is especially vulnerable to any violence that may be applied 
to the lower part of the abdomen 

The ruptures of the bladder are classified most comcnienth as 
(1) extraperitoneal and (2) mtraperitoneal 

1 The extraperitoneal ruptures are of tw T o tvpes those associated 
with fractures of the pelvis and those which occur without pchic 
fractures The first subdivision is the more common and comprises 
lacerations inflicted on the w r all of the bladder by the sharp ends of the 
broken pelvic bones The location of the lesion depends entireh on 
the site of the fracture At the time of mjun, the bladder cither is 
empty or contains a small quantity of urine 

A common location for an extraperitoneal tear is on the anterior 
wall near the midline, half-way between the fundus and the urethra 
The violence first causes a fracture of the pubic rami and depresses 
tbe sharp ends of the broken bones backward The sharp inner frag- 
ment of the superior ramus lacerates the anterior surface oi the 
viscus, and a big oeoid hole into the ca\ it\ is the result 

A second site of these ruptures is usualh on the posterior 1 itcral 
wall, a few centimeters abo-ve and behind the ureteral orifice, immedi- 
ate!} m front of the corresponding sacro-ilnc articulation \\ hen this 
joint is luxated b) the -violence a forward protection of the sh irp sacral 
segment will generalh perforate the bladder in this region 
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HISTORICAL 

No attempt was made to collect a group of these cases for stud} 
until 1890 Courvoisier 1 at that time reviewed twenty-four cases of 
hepatopleural and hepatobronchial fistulas reported in the literature 
Six of these patients were observed only during life, but the clinical 
picture was beyond mistake The other eighteen fistulas were studied 
at postmortem examination as well Cayley’s 2 patient had only a 
hepatopleural fistula Legg’s 3 patient had a hepatopleural and a peri- 
cardial fistula In Pasturaud’s 4 case, a subphrenic abscess ruptured 
into the bronchi, but mention is not made of bile in the sputum, and 
postmortem examination showed that the liver tissue was not involved 
m Riedel’s 5 6 case, an abscess of the liver perforated the abdominal wall 
the pleural cavity and the transverse colon, but a pulmonary fistula was 
not found These cases do itot fit our definition and will consequently 
be omitted In 1897, Graham 0 added two of his own reports to the 
literature, and summarized an additional nine which had been published 
since Courvoisier’s work Ido and Yasuda 7 made a comprehensive 
review of the literature up to 1912, and succeeded m compiling reports 
of forty-eight cases of biliary pulmonary and pleural fistulas in addi- 
tion to their own In 1923, Ohani 8 brought the number of these 
cases reported up to sixty-three His excellent paper included discus- 
sions of biliary pulmonary fistulas due to every cause, over 40 per cent 
being of echinococcus origin The case summaries of the latter class 
of fistula and those due to amebic abscess have been omitted from this 
review, as they concern more properly tropical or subtropical regions 
Biliary pulmonary fistulas due to echinococcus disease are numerous, 
probably out-numbering all other causes combined Sendler 9 found 
a total of sixty-eight cases due to this cause Smitten 10 found seventy- 
one cases of hepatopleural and bronchobihary fistulas, only four being 
reported from his native country (Russia) He added two of his 
own cases to this series In sixty-one of these seventy-three, the sinus 
led into the bronchi and in twelve into the pleural cavitv A majonfi 


Casuistisch-Statistische, Beitr 7 Path 11 Clur der 


1 Courvoisier, L G 
Gallenwege, 1890, p 111 

2 Cayley, W Tr Path Soc , London 17 160, 1866 

3 Legg, J W Tr Path Soc , London 25 133, 1874 

4 Pasturaud Bull Soc. anat de Paris 49 189, 1874 

5 Riedel St Peters med Wchnschr, 1885, p 157 

6 Graham, J E Brit M J 1 1397, 1897 

7 Ido, Y , and Yasuda, S Beitr z path Anat 52 577, 1912 

8 Ohani, E Ann ital di chir 2 1075 and 1288, 1923 , ,i us 

9 Sendler, O Em Fall von Leberbronchusfistelbildung durch Echin 
enstanden und durch Choledochussteine Kompliziert Tena, A Kampfe W ■ P 

10 Smitten, A G Russk Klin 7 252 1927 
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weakened the bladder wall, such as chronic obstruction to the outflow 
of urine referable to prostatic hypertrophy or to an old urethral stric- 
ture In other cases, the wall of the bladder mav be defimteh weakened 
by a neoplasm, tuberculosis, lipomatosis ulceration of am sort or 
trophic changes that result from diseases of the central nenous svstem 
In a state of distention, rupture can occur from such slight stress as 
would be furnished by a sudden movement or straining at stool 
(Dittrich) 40 

Occasionally the mtraperitoneal rupture is associated with a fracture 
of the pelvis, though this is mere!}' an accessory action of the \ lolencc 
and has no direct effect on injury of the bladder Two cases of this 
sort were noted, both the result of injuries received in automobile 
accidents In one the left acetabulum was broken, and in the other 
the pubic bones were separated at the symphysis The bladder m the 
latter case is shown in figure 10 



Fjg jo Intraperitoneai perforation of the fundus of the urinan hhddcr 


At necropsy the bladder is found markedly contracted with the 
opening at the fundus plainly -visible The abdomen is gencrnlh full 
of urine, which is sometimes clear and sometimes tinged with blood 
In a patient who died shorth after the trauma, the serous suriacc m t\ 
be unchanged If from two to three days have elapsed however, the 
peritoneum is generally reddened and congested and show s i low grade 
inflammatory reaction According to Rost, 4 ' much of the urine ^ 
absorbed from the abdominal cavitv and the pitiem iinv die of unmie 
symptoms In other instances, bacteria mat gam entrance b\ v n oi 
the perforation in the bladder either from urmc pnmanh iniinui <•- 
from the injudicious introduction of a contaminated catheier into the 
bladder The reMtlt m that event is death In icute -uj.pintue 


peritonitis 


46 Dittrich R Diut-cln 

47 Rost F MiincJicn nu 
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chest, but no gastro-intestinal symptoms She was most comfortable u. a half 
sitting position, which reduced her cough to a minimum 

Physical Examination— The patient had evidently been a well developed and 
healthy woman, but she now appeared tired, drawn, and pallid from the effects 
of the violent, racking cough which came on at frequent intervals Nothing 
abnormal was found except for the chest and upper part of the abdomen The 
chest was symmetrical, expansion being equal on both sides, and there was tender- 
ness on pressure over the margins of the right ribs An area, slightly dull on 
percussion, was made out in the paravertebral region near the base of the right 
lung The breath sounds were bronchovesicular at the right apex posteriorly, 
and from the right interscapular region to the base and outward to the posterior 
axillary lme, there was rather loud bronchial breathing There was increased vocal 
and tactile fremitus m this area, and a few medium rales were heard The 
anterior parts of the lungs and the left side were clear There was a linear scar 
m the right upper quadrant of the abdomen with a small drainage scar adjacent 
When the patient coughed or sat up, there was herniation of the wound The 
fingers showed linear markings and incurving of some of the nails, but no 
clubbmg of the finger tips 

The temperature on admission was 37 C (986 F) , pulse rate, 84, respiration, 
22 and blood pressure, 104 systolic and 66 diastolic. The red blood count was 
3,568,000 and the hemoglobin reading, 82 per cent (Salih) The blood smear did 
not show any abnormalities The blood count revealed 7,700 white blood cells, 
polymorphonuclears, 76 per cent, lymphocytes, 20 per cent and mononuclears, 
4 per cent The urine was clear with an acid reaction the specific gravity was 
1,020 and albumin and sugar were not present Microscopically, the urine was 
normal 

May 4, 1926 About 75 cc. of dark yellow, mucoid, odorless sputum was 
expectorated the day before A Gram stam showed a few mixed bacilli An 
acid-fast stam did not reveal any tubercle bacilli The mercuric chloride test was 
positive for bile 

May 5 Sixty cubic centimeters of yellow sputum was expectorated The 
urine contained a slight trace of bile 

May 6 One hundred cubic centimeters of yellow sputum was expectorated 
that gave a strong nitric acid test for bile The stool was large and light 
colored, but gave a positive reaction for bile. The Wassermann test on the 
blood was negative Plasma bilirubin was slightly positive in a 1 2 dilution 
The results of the phenolsulphonphthalein test for kidney function are given m 
the following table 



Total Output, 

Phenolsulphonphthalein 

Hours 

Oc 

Percentage 


460 

20 

1 

2 

100 

12 

Total 

560 

S2 


Roentgen-Ray Examination - The roentgen-ra> examination performed bs 

Dr S L Warren on May 3 and 4 showed that the excursion of the le 
the diaphragm was increased, and the costophremc angle was c ear an s 
The left lung transmitted the rays more brilliantly than usual in e * p , (he 
upper lobe so that the larger bronchi were easily visible The regi 
left hilum had increased considerably in densitv and a marked am 
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the trauma, which was most typically illustrated b\ case 1 Apparenth 
a slight force is suffiaent to rupture a distended bladder m a patient 
under the influence of alcohol This was emphasized long ago b\ 
Bartels,*® who not onl) mentioned that the beterage tended to fill the 
bladder with urine, but also said that it eien tended to weaken it' 
musculature, so that it w'as less resistant to slight stress In addition the 
anesthetic action of the alcohol wmuld probabh render the abdomen 
insensitive to irritation and delat the onset of topical sjmptoins Tor 
this reason mam patients w’onld probabh delai seeking medical 
attention 

All the cases displajed the signs of abdominal distress which would 
naturallv follow' the introduction of a slightly irritatne fluid m large 
quantities into the abdominal cavita The inabilih to \oid urine was 
noted m two cases, and the yield of a small amount of blood on 
catheterization w'as noted m one These signs are gnen great pronu 
nence in the literature as important indications of a resical perforation 

The escape of urine into the abdomen apparenth is not so scrium 
as the escape of intestinal contents Patient 3 was operated on about 
one and one-half days after trauma and went on to final reco\er\ 
The urine seemed to cause, at the most onh a slight irritation of the 
peritoneal surface However, the most advisable course after rupture 
of the bladder is an immediate iaparotomv and repair of the perforation 
whether it is intraperitoneal or extraperitoneal The continued extrai- 
asation of urme ma\ lead to complications which are apt to pro\e fatal 

sc M M \K\ 

The hollow abdominal \iscera comprise the gastro-mtcstnul tract 
plus its mesenten and the urinan bladder Thee are located mainh 
m the lower portion of the abdomen, where the\ arc more or less 
exposed to trauma The\ can be rcadih mptured b\ a moderate force 
applied to the anterior abdominal wall so that m mam instincts thc\ 
mat displat few symptoms immediateh after tlie injure 

The usual complications which detelop after the trauma arc hemor- 
rhage into the abdomen usualh from a torn mesenten or a ptri’omtis 
of vaning grade trom the e\tra\asatmn of urme or intestinal coiucnt- 
into the peritoneal sac 

The onh method ot cure m these cases is h\ operation \m mtur’ 
of a hollow mscuc if capable of admitting its contents into the ihdo mn d 
ca\it\ must be taken cenoush and the lesion should be rcpimai 
<=oon as possible Intestinal ruptures csnecinlh are more ttrulcn ill m 
ruptures of the uniiart bladder because the contents ot the tonmr a r i 
more mfectne Earh operation in am cunt offers the onh cl um 
of reeotert 

40 Partils M \rtli 1 kin fliir 22 7 )' 1*" 



702 


ARCHIVES OF SURGERY 


ssUiched on May 14 and it was found that the total amount of blood chlorides 
was 0 469 mg' per hundred cubic centimeters, the carbon dioxide combm ng 

centimeters th ' n ° npr0to " "’ tr0g “' 266 c”ta 


le second operation, performed under nitrous oxide, consisted m remonim 
the drams, introducing the hand over the dome of the liver, breaking through 
into an abscess cavity which discharged a large amount of foul smelling colon 
bacillus pus and reintroducing three drains 


The prognosis appeared grave, but the operation itself caused little disturbance 
in the patient’s condition She was given physiologic sodium chloride solution bi 
hypodermoclysis and a transfusion of blood following the operation 

Cultures of the pus obtained at operation grew B coh-coimmms and Staphx 
lococcus aureus 


Improvement began with the cessation of vomiting and continued steadily with 
a free drainage from the wound and a gradual diminution in the cough and the 
amount of sputum The sputum still showed a trace of bile by Heller’s nitric acid 
test one week after the operation, and Bacillus colt was grown from the sputum 
on the same date There was a sudden change for the worse on May 22 with a 
rise in temperature to 40 C (104 F), the pulse rate went up to 140 and the 
respiration to 40 There was a chill, marked dyspnea and cyanosis, restlessness, a 
cold clammy perspiration and a drop in blood pressure to 72 systolic and 49 
diastolic The percussion note over the right side of the chest was tympanitic 
the breath sounds were absent, there was little movement of the right side of the 
thorax The heart was displaced far toward the left axilla, and the breath 
sounds on the right were exaggerated The white blood count was 23,000 It 
was evident that there was a pneumothorax, this was confirmed by a bedside 
roentgenogram 

Aspiration of about 800 cc of air from the right pleural cavity resulted m an 
almost miraculous change in the general condition and immediate relief from all 
distressing symptoms We do not understand the mechanism of this pneumo- 
thorax If the perforation occurred beside the fistula through the diaphragm, it 
is difficult to understand why infection of the pleural space did not occur 
Wherever the perforation was, it was sealed off immediately, as the pneumothorax 
did not recur following one aspiration of air From this time on, the patient 
improved rapidly, so that the drainage had practically ceased by May 30, and the 
cough was almost gone A furuncle on the right thigh was the only other com 
plication during convalescence 

On June 19, she was discharged from the hospital with a small area of 
granulations at the site of the incision there was no pain or evidence of inflamma- 
tion in the region An occasional dry cough occurred without sputum, and tie 
patient seemed to be in fairly good general condition The thorax looked sym 
metneal, the respiratory movements were good The percussion note was 
resonant, posteriorly and anteriorly, but impaired at the base of the rig it si e o 
the thorax, both laterally and in the back The right base was percussed on 
from about 2 to 3 cm higher than the left, and the lung did not descend as m 
here as on the left The breath sounds were distant with a sligh r0 
vesicular quality, but rales were not heard The edge of the liver was no p 


on palpation , , j 

On July 9, 1926, the patient reported for examination with her woun 
and without complaints except that rarely, she had a dry cough, ne ^ r , n 
pamed by sputum , and residual weakness resulting from her long con 
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Obviously, the age at onset is difficult to determine betaine in a 
majority of cases the deformity was discoxered aecidenth at a time 
when it was well developed and it w as impossible to estimate bow long 
it had been present In the case of girls, scoliosis is often Hr si noticed 
by the dressmaker, or when examination of the baek is made tollovmg 
some minor injure In a fairly large projxartion ot our ease- the 
spinal deformity xvas discovered during a routine examination In the 
family physician or during examination at school or at a scout camp 
This is gratifying, as it indicates that the medical professon as a whole 
is becoming informed of the importance of the condition is realizing 
that the child will not outgrow' the defornntx and is insisting on projxer 
and efficient treatment 


sn wptows 

The symptoms van somewhat with the etiolog\ 1 hex are mild 
at onset, and often the deformity is the only complaint 'J his hoxxexei 
is usually progressive In the idiopathic group the children are often 
tall and slender, slightly undernourished and growing rapidly 1 hew 
may complain of tiring easily on exertion and of haung a dull backache 
xvlnch is at times referred to the pehic or shoulder girdle 1 here max 
be awkwardness in xvalkmg shortness of breath and ncrxousiuss 
Cardiac irregularity and tacchvcardia were noted in a few cases 

LTIOI OGX 

llie etiology of scoliosis especially of the static or idiopathic xarutx 
is obscure According to Loxetl 1 2 3 it originates in the Hexed position ot 
the spine, and the immediate cause is some asnnmetn of dexelnpmem 
or posture wdneh leads to the superincumbent weight of the upper pirt 
of the body being borne m an oblique direction on in unM ible ■'piiie 
thus causing it to dcuate from the midhne \m faultx ittmule Inbitu- 
ally assumed In the growing child will result in imexen distribution ot 
the weight and is the direct cause of the defornntx 

The predisposing factors are \ancd and many theories Inxc buti 
suggested For example (7) It has been claimed tint all ct-cs an 
due to unrecognized anterior pobonnchtis wlncli max lint unwind 
onh the spnnl muscles (2) Redard - suggested the large mcidciut ot 
Hat foot coincident with scoliosis as an etiologic factor \s will k 
shown later this does not hold true in our scries (’ ) Rrukelt Sud- 

1 Loxctt, Robert \\ Tin Mediums «>i Laurd Curiums <u *tu c ; ’ 

Tr Am Ortliop \ 13 2=11 l r 00 

2 Redard P IX In »co!u»st. dim h' rippirn a\tc It pud p’ < \ r V 
Ortliop \ 9 3'9 1891 

3 bracket! T G \» I tiolosn il Factor n I a*erd Cm t* t l - 
Ortliop \ 9 207 18b(> 
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Besides the foregoing conditions, we have been able to find in the 
literature reports of only forty-nine really authentic bronchobiharv 
fistulas that fit our definition 

The majority of these fistulas were caused by suppurative processes 
affecting the subphremc space, liver, gallbladder and biliary passages 
Suppuration followed biliary tract disease, cholelithiasis or cholecysfifis 
in at least twenty-two instances, verified by operation or autopsy— 
and probably it was the primary cause m thirteen other cases not proved 
These patients either recovered spontaneously or postmortem examina- 
tion was not performed In some cases, more than one cause operated 
with the suppurative process to produce the fistula Eschenhagen 21 
reported such a case in which there was a stone in the common duct 
and a tuberculous process which spread along the fistula from a tuber- 
culous cavity in the apex of the right lung Ido and Yasuda 7 and 
MacDonald 22 reported cases of biliary tract disease and syphilis as 
possible etiologic factors In MacDonald’s case, antisyphihtic treat- 
ment caused the bile to flow in the normal manner, and thus closed the 
bronchial fistula This was probably due to the resolution of a gumma 
which was blocking the common duct The diagnosis of biliary tract 
disease was made only when the patient coughed up some calculi at 
a later date Association of biliary tract disease with echinococcus 
cyst of the liver was noted by Klauber , 22 Sendler 0 and van Wijhe and 
Hammer 24 In Klauber’s case, the echinococcus cyst was discovered at 
a second operation after biliary disease had been proved at 
an operation two years previously The same sequence held for 
Sendler’s case, but in van Wijhe and Hammer’s case the order was 
reversed, the echinococcus disease preceding the gallstones by several 
years and perhaps having no relation to the bronchobiliary fistula 
Oetiker 26 reported a most unusual bronchobiliary fistula due to 
cancer at the head of the pancreas and tuberculosis of the liver and 
biliary passages 

Bruhl and Lyon-Caen 20 recorded a case due to syphilis— the break- 
ing down of gummatous tissue with the establishment of a fistula 
Lebert 13 found ascaris worms blocking the mam bile ducts and 
causing abscesses of the liver and a fistula Lobstein s case, wh 


21 Eschenhagen Deutsche med Wchnschr 28 538, 1902 

22 MacDonald, G C Lancet 2 973, 1890 

23 Klauber, O Arch f khn Chir 82 486, 1907, ibid 91 364, 19 

24 Van Wijhe, S J, and Hammer, E Nederl Tidschr v Genees 

1923 

25 OeUker, L Schweiz med Wchnschr 56 501, 1926 

26 Bruhl, M J, and Lyon-Caen, M L Bull et mem Soc med d P 

Paris, 1909, p 295 , in) w 

27 Lobstein, quoted bv Oham Complem du diet d sc med , 
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TVPES OF SCOLIOSIS 

Idiopathic Scoliosis — The static or idiopathic group was In mr the 
largest, comprising sevent} -nine cases, or 61 per cent of the total number 
There was also a greater relative frequency in young girls m this group 
While approximately 70 per cent of the total series of 125 cases occurred 
in females, sixty-three of the seventv -nine cases in the idiopathic group 
or about SO per cent, were females The a\erage age at which the 
deformity was noticed w'as 13 tears, and the a\erage age at the time oi 
the examination was 15 years In all cases the chief S}mptom was the 
deformity 

The diagnosis of idiopathic scoliosis can be made onh In exclusion 
as there is nothing characteristic either m the type or in the se\erit\ 
of the spinal deformity The scoliosis varied from mild to extreme 
curvatures in all regions of the spine, both total and S-shaj>ed cur\es 
being found The typical deformity seen in adolescent girls is however 
a moderately advanced curve in the dorsolumbar region, with com 
pensatory curves above or below' 

As a rule, this group responds more favorably to treatment than the 
other groups, the curvature being easier to correct and to maintain 
corrected 

Paialytic Scoliosis — TwenU-fhe cases were caused b} anterior 
poliomyelitis Of this group, sixteen occurred in females and nine in 
males The average age at which the patient was examined was 15 vears 
Practically all gave a definite luston of onset with panhsis, md tin 
examination revealed muscular weakness, atropln and the characteristic 
deformities of the extremities In a previous stud} of anterior polio 
myelitis, I " found scoliosis in 30 per cent ot old case' 1 he 
deformity m parahtic scoliosis is often extreme, and is usiialh a loti! 
curve or one large cur\e and a small compcnsaton curve Pain is t 
frequent symptom, being caused In impingement of the ribs on one 
another or on the pehis The defomntv in advanced is difneiill 

to correct or to maintain in even the slightest correction 

Congenital Scoliosis — There are ten cases of eongenit d scuIioms m 
the series As previous!} mentioned onh the gross mulionn itmo- 
are included other oases which show congenital anoin dies being el ‘-mi! 
in accordance with the predominating ctiologic f ictor Ml coe' show mg 
momalous conditions of development however are clnrled m die t lble 
and will be included in this discussion V shown m the i tblc tlnrlv 
three cases or 26 per cent oi the total number hive dt vtloj men: 1 
anomalies \dnms stated that on routine roentgen-n e ' mr a!"-' 
anomalies of the spine are louml m ibout fmcen or P'. - <a ” o 

7 Mitchell Toecjili I Tin Reoihnl Pirih^is t <\ Di .a v rv 
Polimmehtis T Done & Tomt Sir? 7 OP' V 2~ 
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have been present The bronchml tree general],, shows surpnsnwlv 
little reaction to the bile which passes through it The bile itself may 
be heavily infected or almost sterile, depending on the underlying 
pathologic process 6 

The most common localization for a bronchobihary fistula is through 
the dome of the diaphragm over the uppermost part of the convexity 
of the right lobe of the liver The portion of the lung involved depends 
entirely on the localization of the process below the diaphragm, and 
although it is usually posterior or lateral, it may be anterior in cases in 
which the gallbladder itself is adherent to the diaphragm (Mandard) 12 
In Burgess’ 34 case there was a remarkable variation as the fistula 
extended from the left lobe of the liver to the lower part of the left 
lung Purulent collections may take extraordinary courses in trying to 
reach the exterior (Cayley, 2 abscess of the left lobe of the liver to the 
left pleural cavity , Legg, 3 through the diaphragm into the pericardium 
and the pleura, and Simmons, ss in the liver, through the diaphragm into 
the middle mediastinum and then to the right bronchus) 

The reaction in the tissues about the fistula is the same as that of 
any chronic suppurative process There is always an infiltration with 
fibrous tissue and round cells, in addition to the products of acute 
inflammation when it still exists The liver cells about the fistula show 
atrophy, and interstitial proliferation of connective tissue is prominent 
The lung tissue near the fistula may show a catarrhal or purulent pneu- 
monia ( Schultze) , so (Scevos Zervos ), 37 edema (Dreschfeld) 88 or even 
a gangrene under some circumstances (Tuckwell), 80 but the acute 
process usually subsides with the drainage through the bronchus, leav- 
ing only a fibrous reaction about the fistula When the process 
becomes chronic, there is little likelihood of an acute pulmonary flare-up 

Occasionally a cavity exists m the pulmonary tissue (Luzatto, 40 
Mandard), 12 sometimes multiple cavities (Schultze) 30 or multiple 
abscesses (Schlesmger) 41 


SYMPTOMS AND SIGNS 

Bronchobihary fistulas give a clearcut picture which is unlike that 
of any disease process 

In the course of an illness pointing to the right upper quadrant of the 
abdomen or to the base of the right lung, a sudden critical change 


34 Burgess, A H Brit J S 9 253, 1921 

35 Simmons, D B Am J M Sc 74 463, 1877 

36 Schultze, F Virchows Arch f path Anat 61 131, 18/ 

37 Scevos Zervos Munchen med Wchnschr 48 147, 1901 

38 Dreschfeld, J Lancet 2 867, 1879 

39 Tuckwell, H M Tr Path Soc , London 21 223, 18/ J 

40 Luzatto, M, quoted hv Oliam Cong di med mtern Roma * 

41 Schlesmger, H L M.tt a d Grenzgeb d Med u Clur 16 240, 
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Case 3— A girl, aged 17, presented a sucre riglit dorsal curve There were 
thirteen fully developed ribs on the left and fourteen ribs on the right side Then 
was considerable rotation, with distortion and wedging of the vertebra troni tin 
third to the seventh dorsal There was also a spina bifida oi the tilth lumber 
vertebra with absence of lamina and articular process on the right 

Casf 4 — A youth, aged 19, showed a moderate dorsal scoliosis convex to the 
right The fifth and sixth dorsal vertebrae were wcdge-slnped, being narrower 
on the left side The sixth rib on the right was vv idely separated trom the tilth 
and seventh, and there was a partiallv developed rib between it and the fifth rib 
synostosed to the sixth There were thirteen ribs on each side 

Case 5 — A girl, aged 16, complained of a very short neck and a mild dors d 
kyphoscoliosis, convex to the right The roentgenogram showed a congenital 
anomaly of the lower cervical spine One half of the bodv of the seventh cervical 
vertebra was absent and a well developed rib was articulated on the left 

Casf 6 — A youth, aged 19, was examined for an S-shaped curve convex to the 
right in the ccrvicodorsal region, convex to the left in the upper dorsal un' 
convex to the right m the middorsal region On roentgen-rav exuninatiot 
thirteen ribs were demonstrated on the right side the last one being rudiment ir \ 
The left half of the first dorsal vertebra and the first rib were absent The It i 
ninth rib was absent, thus making eleven ribs on the left The lumlxis ar i! pun 
was asymmetrical Figure 1 shows the roentgenogram of the spine 

Casf 7 — A girl, aged 1 vear and 3 months, had a right dors d enrvt at birth 
The roentgenogram revealed absence' of the left half of the seventh and eighth 
dorsal vertebrae and of the seventh and eighth ribs The sixth md ninth 
vertebrae were wedge-shaped 

Casf 8 — A girl, aged 13, presented a dorsolumlnr scoliosis eonvex to tin 
right There was a congenital malformation of the fifth lumbar vertebn tin' 
the lumbosacral articulation 

Casi 9 — \ Iwv, aged 10, had a right lumhir eurve with annul tlmis dtvelv 
incut of the lumbosacral joint 

Casf 10 — A bov, aged 10, presented a right dors d scoliosis The kit In w o 
shorter than the right, and the left fool was clubbed The eighth nnth tend 
and eleventh dorsal vertebrae were wedge-shaped butv mrruwtr < n tin !< it 
and anteriorly than on the right and postenorlv llure wen tlnrtu ) li lb 
developed ribs on each side and a small fourteenth rib oil the left Tin oir 
rib articulated with the first lumbar vertebra 

1 inpvuna — Four cases were c lttscd bv empvemi three m Ion 
.ind one in a girl There was a lustorv of pneumonu uni (tnpvcm in 
early childhood followed bv collapse of the lung 1 lie deiormnv n 
this group mav lie great and is resistant l<> tre itiueut Inc utse tin *< 
lapsed lung cannot he* nude to expand the wall ot the the si 

Usouatcd Conditions — \ ariotts associated condition' vert * ■ u 
some of which were dependent on the s-mie tttolo^te i < to** e it 
seohosis and none of wlmh should he considered i' em/ogic * e'< r 
in themselves hecause the relative trujuuicv oi t ah i" nl m <<* - 
parison with the total numher ot e ms 

The first to he considered is imqtuhtv m le-^.h .n * \ ** 

only ten cases exeludmg the piralvtic group w t* i'ho , /* 
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before bile came up, and it 


Scldesmger’ 5 " patient brought up “only a little with great effort ” On 


never came up without coughing 

the other hand, there was a welling up almost without effort in the 
of Dreschfeld, 38 Klauber, 28 Laboulbene, 82 Roper 42 and Smith Tnd 
Rigby 40 Dmitrenko, 31 furtliermore, claimed that “at night during sleep 
fluid comes out without the patient’s knowledge ” In MacDonald’s 22 
case, the fluid came easily when he leaned forward” , and Oliam 8 said 
that “stooping down especially causes expectoration ” 

Once the fistula is established, the course is variable Some fistulas 
remain open permanently, with a continuous discharge of bile through 
the bronchial tree This usually indicates a complete block of one of 
the mam ducts below Mayo-Robson 48 recorded a case m winch one of 
the hepatic ducts was blocked and in which there had been a steady 
expectoration of bile for nine years A considerable number of instances 
of continuous expectoration over a period from two to six months are 
recorded Other fistulas open and close m repeated attacks A typical 
example is the patient of Ido and Yasuda 7 who had recurring attacks of 
one to two weeks’ duration at least four times Graham’s 0 patient had 
an attack lasting sixteen days , he had a free interval of four months, 
and then a second attack of four to five days followed by a free interval 
of ten years before the fistula again opened for a long period There 
are a good many reports of one attack succeeded by a free time and then 
a recurrence Eichler 40 recorded a case in which the patient was free 
from trouble for twenty years between attacks 

The character of the expectoration often undergoes a cycle of change 
from a thick, purulent green, brown or yellow to a clearer liquid yellow 
or green, and finally to a thin, white mucoid type (Schultze, 3 
Sendler, 0 Vissermg 60 ) 

The amount of sputum expectorated daily varies from 50 cc to over 
a liter The average patient, however, does not maintain a constant level 
of expectoration, variations of from 100 to 200 cc daily being frequent 
In the average well established case, the patient coughs up at least 500 cc 
daily Tyrman’s 28 and Nermord’s 51 patients expectorated 1,200 cc on 
one day and Oetiker’s 26 patient, 1,100 cc Roper’s 42 patient averaged 
from 1 to iy 2 pmts (473 18 to 709 76 cc ) over nine years 1 he 
quantity raised with one coughing spell varies from 5 to 
Graham’s 0 first patient coughed up “a large tablespoonful” at each ou 
of coughing Perrier’s 46 patienf coughed up “small mouthfuls o 

material 

48 Mayo-Robson, A W Practitioner 75 12, 1905 Q7 M)(t 

49 Eichler, F Berl klm Wchnschr (Ewald Festnumm) 1905, p 9/, 


d Grenzgeb d Med u Chir 16 551, 1906 

50 Vissermg, E Munchen med Wchnschr 43 567, 189o 

51 Nermord, H 


These de Paris, no 239, 1891 
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IX, 

shoulders and increased lumbar lordosis were obsencd m a small per- 
centage of cases Four cases in the series showed evidence on roentgen- 
ray examination of a disturbance of the epiplnseal areas 01 the vertebrae 
suggesting an osteochondritis or epiplnsitis As mentioned previous!} 
there was muscular weakness, atroph} and deformities in the paralv tic 
group, and skeletal malformations in the congenital cases One n'-i 
showed torticollis, one a supernumeran thumb, and one a talipes equitto 
varus of congenital origin Twentv-lwo cases showed nlbuinimiria 

TRE \TMENT 

With the introduction of ankv losing operations on the spmc, mtorts' 
in the treatment of scoliosis has been greatlv stimulated Fusion of the 
affected region of the spine offers a practical and efficient method ol 
preventing the increase of the deformity, and when combined with 
thorough preoperatne correction gives a more definite goal toward 
which both patient and surgeon may stme, than can be anticipated 1 1 
the majorit) of cases in wdnch other methods of treatment arc used 

As previouslv mentioned, our studv of treatment is confined t<> 
thirty-six cases These patients are unselected, except for the fact tint 
they have cooperated sufficients well in treatment and line returned 
for observation to enable us to determine something of the client 01 
treatment and the pennaneiic\ of the results 'Jen ot these mes Inn 
been fused 

Collective Ticatinciit — W e have cndca\ored to adapt t he ire 1 incut 
to the individual requirements of the -various patients In some ci^o 
two 01 more methods have been emploved and m imm nsn -curd 
casts have been applied successive!} before 1 suisfacton digru of 
corieclion has been secured The standard of m lximuin eorrwtion 
must be detei mined not onh from the external eontour but al-o b\ tin 
roentgenogram However, one must often be satisfied with t good 
cosmetic result J lie duration of the corrective period u-tnilv vine- 
from eight to twelve weeks but in a lew easts hi- been i- Ion r <- 
eighteen months 

Traction on a convex stretcher frame, is advocitid In Whitman 
was used on six patients four of whom vurc later opcrited on It 
has been found effective tspceiallv m the pirahtic ci-e- m extevhm, 
the spine, lessening the angular defonmtv oi iln ribs and i 'pudu ^ il e 
chest on the contracted side 

Most satisfietorv results have been obtained m s-tinb’e e - 1 

the turnbuekle cast described bv 1 oveit md lire w-te r 1 !• v - r 

0 \\ hitman Renal Ob er\ati>ii- ride OjeerViu To • t • s • , 

T Ortliop 'surp 3 e*0 J021 

10 R \\ anil Rrew-ur \ H Tit Tn v * i » - ’ 

Different Method from that l -mile I mji’ a ( d 1 I - at » s , C 
1024 
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over a very small area— chrome bronchitis Signs of a cavity are some- 
imes made out but more frequently they are masked by the position 
lhe dulness of the liver usually is increased, and the liver may be sensi- 
tive on pressure, occasionally a friction rub can be made out In some 
cases the signs of subphremc abscess are present 


diagnosis 

The constant presence of bile in the sputum is sufficient to establish 
a diagnosis of bronchobihary fistula Graham 0 said that the expectora- 
tion might be bile-stained in jaundiced patients who developed either 
bronchitis or pneumonia, but that the amount and purity of the bile in a 
fistula makes the diagnosis certain 

It is important, however, to try to determine the etiologic factor 
responsible Amebic abscess usually develops after exposure in the 
tropics A period of dysentery with chills, fever and sweating and a 
painfully enlarged liver follow The material expectorated is brick red 
and should be examined for amebas — on a warm stage, and by animal 
inoculation (kittens) Emetine acts as a specific Instances of amebic 
abscess of the liver without preceding dysentery are not rare 

Echinococcus should be suspected in Greeks, Albanians, Italians and 
Spaniards, and in all people in a subtropical or tropical environment who 
have been m contact with sheep and sheep dogs Additional aid is given 
when eosmophilia or an urticarial reaction follow rupture of a cyst 
Positive complement fixation will clinch the diagnosis when an antigen 
is available The sputum should be searched for hooklets or portions of 
walls of the cyst 

Most other cases give a typical picture of hepatic colic and may be 
classified as diseases in the liver or bile passages It is important to 
know whether the common duct is obstructed completely or whether it is 
free This is determined by examination of the stools for bile The 
finding of gallstones in the stool is a decided aid in diagnosis ( Felix, 1 50 
Gaston B7 ) 

Roentgen-ray examination may give a great deal of information, 
especially if it is combined with the tetra-iodophenolphthalein test The 
position of the fistula may sometimes be made out by anterioposterior 
and lateral fluoroscopy Escudero, Terrada and Gallino 58 used iodize 
oil 40 per cent successfully by injecting 10 cc into abscesses of the hver 
associated with bronchobihary fistulas They reproduced some exce en 
roentgenograms to show the outline of the abscess and the fistu a, 


56 Felix Cor -B1 f Schweiz Aertze 33 250, 1903 

57 Gaston, J McF Brit M J 1 325, 1885 

58 Escudero, P , Terrada, H M, and Gallino, M M 
Med Int 1 563, 1925 
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patients resistance and to plan accordingly Every case of broncho- 
biliary fistula offers a different problem, and the decision as to whether 
the operation should be performed by the abdominal or by the trans- 
pleural route depends entirely on the results of the examination We 
cannot agree with Smitten 10 that the transpleural approach is the method 
of choice The abdominal approach can be carried out under scopola- 
mmemorphme and procaine hydrochloride anesthesia, and one procedure 
may be all that is necessary 


If the piobable block can be ascertained beforehand and the condition 
warrants it, operation to remove the block (stone m common or hepatic 
duct, echinococcus cj r st or other obstruction) may be all that is needed 
to cause spontaneous healing of the fistula 


If the condition apparently is dependent on a subphrenic abscess, we 
advocate the approach by transposing the pleural sac upward Because 
the majority of these patients are greatly distressed when they he down 
and because they cannot take general anesthesia, we advocate the 
exposure used m our case It can be carried out as simply as a trans- 
pleural operation with the patient sitting upright and by the use of 
procaine hydrochloride anesthesia The advantage is that the unin- 
fected pleural sac can be easily identified and mobilized out of the way, 
thus safeguarding it from infection In addition, the patient who is 
already worn out, is not subjected to the shock of a pneumothorax The 
fistula or abscess is approached through the diaphragm, the adhesions 
to the liver and the diaphragm being gently separated A whiff of 
nitrous oxide or ether may be necessary during this manipulation The 
adhesions between the diaphragm and liver are a sufficient safeguard 
against soiling the peritoneal cavity Drainage is dependent The dan- 
ger of secondary pneumothorax must be kept in mind, and suction to the 
pleural cavity used in case this occurs 


CASES REPORTED IN THE LITERATURE 

Adam’s Case .* 3 — A woman, aged 70, had had obstructive jaundice with pain 
seven years before the case was reported, and a similar attack without jaundice 
two years before In January, 1889, more or less persistent obstructive jaundice 
developed The pam was never great Suddenly, on July 13, 1889, a severe 
persistent pain in the hepatic region and rigor developed and continued t ic nex 
day The pain suddenly ceased on the morning of July 15 with the onset o 
cough and profuse expectoration Physical examination revealed an ex laus c , 
thin, woman with jaundice, sitting upright and refusing to lie down because i ® 
did, she had a distressing intermittent cough accompanied by expectoration 
was acute bronchitis in the right lung, less marked in the left The spu 
thick, greenish and yellow with a slight admixture of air Care u eK3 ™' 
showed it to be bile The temperature was normal The abdominal ex3 ' 
was unsatisfactory During the next four days the urine an t e con 
became lighter colored, but the stools remained clay-colored e P f 

had disappeared Expectoration of the same fluid continued unti 





t 
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l and Lyon-Caen s Case —A woman, aged 33, was admitted to the 
hospital on Nov 20, 1908 She had complained of an increase in the size of her 
abdomen for six months and expectoration of increasing amounts of yellow-green 
material of markedly bitter taste She had had typhoid at the age of 5, scarlatina 
and syphilis at 19 Eight years before admission she had icterus of two months’ 
duration In April, 1907, painful crises simulating hepatic colic came on, but 
although she was subicteric, there was bile in the stools, from this time, she knew 
she had an enlarged liver She also had had respiratory trouble and cough for 
five years Two years before the case was reported she had marked hemoptysis, 
and slight hemoptysis had occurred from time to time since then She lost weight 
and expectorated habitually In October, 1908, she expectorated a large quantity 
of greenish viscous liquid, leaving a prolonged bitter taste and the sensation of 
having emptied a thoracic collection A basinful of biliary sputum was expec- 
torated daily in small amounts Then the quantity of bile progressively dimin- 
ished , at the end of four days, the sputum was scarcely tinted green Physical 
examination revealed a pale, thin patient without fever The sputum was muco- 
purulent, with a clear green color There were no elastic fibers or tubercle 
bacilli, but large numbers of polymorphonuclears were found The bihverdin 
test was positive (Grimbert) The right side of the thorax showed a zone of 
dulness, continuous dulness of the liver , rough respiration and rales were heard 
and diminished respiration below In summary, there were signs of bronchitis 
without signs of a cavity The veins about the umbilicus were distended, there 
was ascites and the liver was very large, hard and irregular, and painless, 
extending for five to six fingerbreadths below the costal margin A hard tumor 
the size of an orange was found in the left lobe, it was not fluctuant, but painful 
Icterus was not present The spleen was enlarged The stools were almost 
normal Eosinophilia did not occur The echinococcus fixation reaction 
(Weinberg) was negative The quantity, nature and color of the sputum varied , 
sometimes it was mucopurulent, sometimes green The chest signs also varied, 
after a large amount of expectoration, the dulness in the right side of the 
chest diminished On Dec 23, 1908, a roentgenogram showed two opaque zones, 
one was posterior to the right side of the chest near the vertebral column, the 
other anterior to the stomach On Jan 8, 1909, about 500 Gm of yellow ocher 
liquid with reddish reflection, recalling fresh bile was expectorated during t he 
night It had a very bitter taste On January 30, Gosset performed an exploratory 
laparotomy An enormous Spigelian lobe was found, but no pus nor cysts Death 
occurred eight days later from hepatic insufficiency Postmortem examination 
revealed a large liver, irregular and multilobular Whitish masses projected from 
the surface in three different regions, they were hard, not depressible not 
fluctuant, and fluid was not found on aspiration One mass the size of t ic s 
in the region of the right lobe formed the floor of a subphremc cavity about 
6 cm in diameter, the superior wall corresponding to the midportion o >e 
diaphragm, which was perforated at certain points, adherent to Jung ^tissue an 
sclerosed at others The walls of this cavity were stained green by bile iae 
were two other gummas, one was the size of the palm of the ban , an 
located on the edge of the left lobe, the other was the size of a nut, an 
found on the posterior face of the liver The right lung was much reducedi 
size, and its surface was irregular, hard, sclerosed, and intimate y a er 
diaphragm It was difficult to find a fistula communicating witi 10 ^ 

The condition was probably syphilis of the lung developing simultaneously 

gumma of the liver 
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rounded stony hard swelling the size of a golf ball and was densely adherent to 
ie diaphragm above, to the spleen posteriorly and to the left, and to the lesser 
curvature of the stomach almost to the cardiac orifice On chiselling through 
the wall of this swelling, some bile and a quantity of “biliary mud” escaped The 
adhesions were freed and the mass removed An actual opening was not seen 
through the diaphragm The common duct was opened and twelve calculi were 
removed A probe passed in the left hepatic duct could be felt under the excised 
area of the left side of the liver The gallbladder with several small calculi was 
removed Recovery was uneventful The frothy white expectoration steadily 
diminished and was free from bile for the first ten days The patient left the 
hospital one month after operation, free from cough and expectoration 

Carter’s Case.®— A woman, aged 70, was in good health except for an occa- 
sional “spasm” until two years previously, when she had well marked biliary 
colic followed by jaundice Attacks continued at intervals of five or six months 
In July, 1888, a severe attack occurred with permanent jaundice and clay-colored 
stools One month later, she had an attack resembling bronchitis, in which she 
daily expectorated about 2 pints (946 3 cc ) of thin, dark green biliary matter 
Large moist rales were heard at the base of the right lung Nothing was felt m 
the abdomen Although the expectoration occasionally ceased, it recurred, and 
the patient gradually wasted and died Postmortem examination was not 
performed 

Cattani’s Case 10 (according to Graham) — A woman, aged 48, who was 
healthy previously, suffered with pains in the hepatic region and from digestive 
disturbances, and afterward coughed up bile and pus Sometimes the tissue of 
the lung and the liver and striated muscle were found in the expectoration She 
suffered from jaundice, and a tumor was noted in the hepatic region An inflam- 
matory process followed by suppuration began in the liver and extended through 
the diaphragm into the lung The patient recovered The probable cause of the 
condition was a stone in the common duct 

Colvee’s Case 13 (according to Graham) — A general in the army who had 
been in the tropics for some years, suffered with hepatic disease, presumed to be 
the result of malaria After having attacks of bronchitis for four years, he was 
seized with severe pain in hypochondrium, accompanied by fever and vomiting 
He commenced to cough up bile after some days and continued to do so for eight 
months On several occasions, he coughed up small biliary calculi, which fell into 
the spittoon with a distinct noise 

Dmitrenko’s Case On Oct 8, 1907, a man, aged 50, complained of cough 
and expectoration of yellow liquid He became sick three jears previously wit 
cough and pains in the left side At first there was blood m the expectoration, 
and then it became yellow One year before the case was reported, there v as 
an increased quantity of yellow sputum Two months before examination, e ema 
of both legs occurred Five years before, he had had an ulcer of three wee s 
duration on the left leg Examination revealed poor nutrition, loss of weignt 
and edema of the legs On respiration, the left side of the chest agge 
percussion note was higher in pitch on the left above and below t ie nipp e 
breathing below the left scapula was amphoric Dry rales were heard in the sa 
area and also in the region of the right nipple A splashing sound was heard 
the region of the umbilicus The patient could not distinguish a i er a , . 

appetite was satisfactory for all kinds of food There were u A 

stools daily The liver was normal in size and position but was no 
specimen of urine, 400 cc, was normal The sputum was tenacious and !str 
it was comprised of 98 2 per cent of water and 1 8 per cent of solids, these 
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occurred followed by profuse hematemesis The phjsical signs remained the 
same The urine now contained bile coloring matter, but no albumin or blood 

not P resent 0n Ma y 7 , the patient continued to vomit food bile 
and blood Bronchial expiration, subcrepitant rales and increased vocal resonance 
were heard in the right suprascapular region In the right axillary region there 
were tympanitic percussion, weak vesicular breathing and mucous rales On 
May 9, the patient was weaker The physical signs remained the same, incessant 
hiccups developed and with every hiccup bile was raised Twelve ounces 
(354 8 cc ) of sputum was raised in twenty-four hours On May 13, the patient 
was much worse, the hiccups and sputum contmued and he gradually, grew 
weaker He died on May 15 

Autopsy revealed the upper surface of the liver and the lower surface of the 
right lung bound down firmly to the diaphragm by old adhesions The liver was 
normal in size and m appearance The lower surface ivas traversed by numerous 
fibrous bands, one of which was stretched tightly across the neck of the gall- 



Fig 4 (Dreschfeld’s case) —Hydrops of the gallbladder with dilated hepatic 
ducts , the ducts filled with small stones and infected material , a break through 
the diaphragm into the bronchus 


bladder, obliterating the cystic duct The gallbladder was dilated and filled with 
clear mucus without a trace of bile or gallstones Cross-sections of t ie 1 e uc 
showed some to be perfectly normal, while others were dilated and fi e wi 
thick, creamy, yellow fluid These were traced to the upper surface i ° tl 
diaphragm, and were found to be filled with the same material and with a«l 
branched calculi From this cavity a narrow tortuous canal ed into the 
and bronchus The walls of the fistula were of firm fibrous tissue The lung 
about the fistulous tract was edematous and bile stained < 

Eichler’s Case 40 — A patient, aged 43, twenty years ; previously had beat M 
denly awakened at night with an irritating cough and expectoration^ ^ 
fluid, yellow-green sputum The cough with a greenish exp 
unbroken for a ha>£ a year and then ceased Su.ce the 

there had been again a tormenting, irritating cough "-.tli greMh ^ 

tasted of bile A diagnosis of bronchobihary fistula 
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bright yellow bile and once or twice with fleshy masses of necrosed liver (proved 
by microscopic section) continued to be coughed up Lieut Col H P Hawkins 
reported from England that the expectoration of bile ceased in the tenth week. 
The empyema sinus was practically closed at the fourteenth week, and the 
patient was rapidly becoming well 

Eschenhagen’s Case 11 — A woman, aged 35, was admitted to the hospital on 
Sept 10, 1901 For three years, she had had attacks of cramps on the stomach 
but they were always of short duration In July, 1901, a severe attack occurred 
accompanied by jaundice Four days before admission, she had a sharp attack 
with a chill Examination revealed marked icterus , high fever , diffuse rales 
over the lung, abdominal distention, the liver sensitive to pressure, with a 
smooth surface and a firm, lower edge one fingersbreadth above the navel No 
tumor was palpable in the region of the gallbladder The urine contained bili- 
rubin and a trace of albumin The diagnosis was cholelithiasis complicated by 



Fig 6 (Eschenhagen’s case) -Ston« - 

" ”■ abd0m “ 

purulent cholangeihs Operation war 

general septic infection The liver ' wa .no ^ enUreIy pak The pal.® 

diminished icterus was still .ntrinso ai.l t ^ blood Dunns • 

hecame comatose No trace of leukocyt chest posterior i, 

coma there was dulness ® the 'f-^^tter l icterus and coma » 

dulness of the liver beca" tver J “ * "gb, » 

tender, but the fever did not sutade ' ,„ t ense dulness, bronchia 

poster, orly, in a patch about a hand ^“* m wa s abundant, slimy and P«™“ 

o'tcpf SVm ’.""ndtelVtook on an offensive foul » ^ 

Zs tJlZ^r disappeared, " "de ofTc ches, 

The infiltration of the lower pa « »f *cj ^ oaober 31, 
gradually, leaving only a diffuse catarr 
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character ir°m the first, sometimes dark bnck red, sometimes yellow and thirl 

;r : vF 

became white There was no icterus The child complained of a bitter taste 
Toward the end of September, the cough was much diminished, and vomiting and 
larrhoa had ceased, the stools were still decolorized, but less so than former!} 
The patient was thinner, in spite of the return of appetite He was pale and 
cachectic, with only the skin left on the bones There was another attack of diar- 
rhea The stools were greasy and decolorized After violent bouts of coughing 
he expectorated yellow liquid mixed with aerated mucus At times this liquid was 
ejected by vomiting Signs of general bronchitis were present, consisting of sub- 
crepitant fine and large rales, more over the base of the right lung, especially over 
the lower two thirds of the chest There were no signs of tuberculosis The 
liver was enlarged and painful This condition continued for ten days, and then 
the expectoration suddenly diminished The bouts of coughing also diminished 
progressively, and the child recovered his strength with rapidity and took on 
weight On Dec. 21, 1879, he left the hospital completely healed, without 
the recurrence of expectoration of bile On June 3, 1880, the expectoration had 
not recurred, and the condition was excellent There was an epigastric hernia 
about the scar but no other pathologic condition This patient showed all the 
symptoms of a suppurative hepatitis 

Felix’s Case. m — A woman, aged 48, for three years had had short but severe 
colicky attacks without jaundice In the middle of January, she had a sudden 
sickness with high fever and severe pain in the cecal region This pain diminished 
when an ice bag was applied over night. Examination showed myoma and a 
smooth, convex slightly sensitive swelling under the right costal margin (this 
was mistaken for a kidney) After a few days, she was relatively well but on 
January 23, she suddenly developed fever of 398 C (103 6 F ) , her pulse became 
feeble and the rate rapid , she was prostrated, had a severe pam in the abdomen, 
and marked, foul bleeding from the uterus The myoma and the surrounding 
abdominal wall appeared sensitive on pressure, but the region of the liver was 
not sensitive Jaundice did not occur The feces and urine were normal The 
condition was thought to be an infection of the myoma with degeneration On 
the following night, she had a fit of coughing wluch lasted five minutes, she 
raised some sputum, which was the color of the yolk of an egg and was uniform 
throughout She complained especially of lack of rest on account of the irritative 
cough, but still more of the bitter taste of the sputum Microscopically, the 
sputum showed pure bile and numerous pus cells The bleeding from the uterus 
stopped, the swelling under the right costa! margin diminished, the fever 
decreased and only rarely m the evening did the temperature become as h.gn 
as 38 C (1004 F ) From January 24 to 28, in spite of treatment with codeine, 
morphine and other drugs, the cough with biliary sputum persisted with pauses 
of only from five to fifteen minutes, and prevented sleep The stools had pig 
in them until January 26, but from that time they became completely bleached, 
not gray, but a zinc white The bile-free urine was a bnck dust red 
January 28 and 29, she had an undisturbed sleep for six hours fol J 
administration of morphine There was loss of weight in spite of e 
she ate an ordinary diet The expectoration remamed approximately 11^ ^ 
until February 8, amounting to from ISO to 300 Gm daily, at first 
pure bile, but toward the last it was thinned out with bronchial and salivao 
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bed She was recovering her strength rapidh and was about to go on a trip 
to the country to complete her convalescence 

On Oct 15, 1926, she visited the clinic, having regained her normal health 
Summary — A patient with cholelithiasis and cholecystitis was treated b\ 
cholecystectomy Removal of the gallbladder was followed during the immediate 
postoperative period by what was diagnosed as a subphrenic abscess \n explora- 
tion through the original anterior abdominal incision did not reach the abscess 
and it gradually worked its waj through the diaphragm and into the lung, w Inch 
had become adherent to the diaphragm, and thence into a bronchus There was 
no obstruction to the normal discharge of bile, as was demonstrated bv the 
presence of bile in the stools prior to operation, and bj the subsequent course of 
the patient when the discharge of bile to the surface was stopped, there was no 
evidence of biliarv obstruction We assume that the subphrenic abscess com- 
municated with intrabepatic biliarv ducts through an abscess eavitj in the sub 



Fig 1 (Morton and Phillip’s case} — Subphrenic abseess at the dome of the 
diaphragm which caused a broncbobiliarv fistula bv breaking through 

stance of the liver Drainage of this infection with its complicating le ikagc oi 
bile through the bronchial tree was not sufficient to cause cure With wide open 
external drainage, healing and obliteration of the subphrenic and mtrohepolic 
infected cavities was possible The fistulous tract to the surface, through tilt. 
diaphragm, lung and bronchial tree closed as fistulas usuallv do when there is n< 
longer material to be drained through them 

PTIOLOGV 

Bronchobiharv fistula without doubt is caused more oticn bv 
echinococcus disease than bv anv other single agenev Sendlcr 9 found 
sixtv -eight cases of fistula' due to this cause Mam in-tuncc* oi 
amebic abscess have also been recorded Miqimac 'aid that 17 pc- 
cent of tropical absce«e' pert orate into a bronchus f^nntten} 
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until 7, when he suddenly vomited about n half f 

applied 'to t T d t r ed m ”““ S ri, ' ! *„ t '“ts 

PP o the chest, the respiratory murmurs were natural 

the U dt r The 7ln° ^ day ’ frequent chllIs °™Td during 

, y ’ was ^ ot or bathed with perspiration On May 11 tbp fprpc 

were bilious The cough and expectoration of bile continued all night There ins 

attn h r nUtl ° n ° f b3lC in UnnC Chang6 dld n0t 0CC - » the shin Z 
patient had a severe pain in the shoulder during the morning, followed a few 

i urs later by a great flow of bile and mucus, there were signs of a right hemo- 
thorax The patient suffered greatly, not from pain, but from a sense of suffoca- 
hon and impending dissolution He was exhausted and h.s spirits were depressed 
On May 12, there were cough and expectoration, the urine was of a more 
natural color, the skin was not so yellow, there was dullness over the lover part 
of the right lung posteriorly , the respiratory murmur was indistinct On 
Ma y 13, there were less bile and mucus, no appetite, and great debihtv On 
May H the cough increased considerably , a pain developed in the shoulder the 
previous night On the right side posteriorly, there were bronchial breathing and 
increased vocal resonance The urine was natural and the icterus had nearly 
disappeared On May 15, the cough and expectoration were diminished, the 
sweats continued , and the patient hiccupped occasionally On May 16, the cough 
and expectoration continued, the mucus was mixed with bile, there was no pus, 
he had a hiccup and slight pain in the right shoulder Early in the morning of 
May 17, after a severe paroxysm of coughing, the right lung suddenly filled with 
bile and mucus, coughing and expectoration with occasional efforts to vomit 
continued constantly for two hours, as much as 2 ounces (59 147 cc ) being 
ejected at one effort, 24 ounces (7097 cc ) of bile and mucus were ejected during 
two hours The hiccups continued Friction was heard anteriorly over the 
chest On May 18, there was little cough and no bile in the expectoration On 
May 19, the patient was comfortable, coughing very little , the mucus expectorated 
was occasionally slightly tinged with bile There were occasional hiccups Con- 
gestion of the lungs occurred several times during the day On May 20, the 
patient was much better He did not cough In the afternoon, distressing hiccups 
developed that lasted all night On May 21, after a paroyxysm of coughing, a 
sudden gush of bile rushed into lung There had not been any bile since May 17 
A pain developed in the shoulder and the hiccups ceased when bile was coughed 
up On May 22, there was no cough or expectoration On May 23, the patient 
had a slight pain in the right shoulder At 3 o’clock m the afternoon after 
violent attack of coughing, the lung filled with bile, almost a pint of pure ie 
was coughed up and vomited The cough and expectoration continued all mg 
On May 24, the patient was in collapse, he was stimulated, he coughed a itt e 
but did not expectorate On May 25, the patient was free from cough and expec- 
toration On May 26, pain developed in the right shoulder a P ar °y* >s ™ 
coughing occurred between 11 and 12, more than a pmt o i e ; was am 
from lung The cough and expectoration ceased at 5 On May 2 , 
several days before, an occasional quantity of healthy pus with ma ^ 
expectorated On May 28, there was an effusion of fluid in the chest > J ^ 
the patient's condition improved On June 21, there was a dulness ^ ^ 

part of the right lung posteriorly and a slight uneasiness in the si 
record of the case beyond this point, and the ultimate outcome is 

Touch Os Case" (Comet’s Patient) -A girl, aged 20, ^ sadn ^ ed 
hospital on May 18, 1885, with a history of intermittent f cver a th ^ agC vS bccn 
and a light attack of variola at 10 which left no traces She had ahvaj 
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was similar, was accompanied b} a purulent, not a biliar} , sputum, and 
will not be included 

Trauma is the causatne factor in some cases Graham 0 reported 
one case which followed the hick of a horse , T) rman , 25 and Elliott and 
Henry 29 cited cases due to gunshot wounds In Stumpff s 20 patient, a 
previous biliary tract disease and diaphragmatic pleuris) were quiescent 
until the patient w f as knocked over by a bicycle, after which a broncho 
biliary fistula formed 

A definite causatne agent could not be assigned to the cases oi 
Dmitrenko , 31 Laboulbene , 32 Smitten , 10 or Yates 

In summaq, cases of biliary bronchial fistula are most trequenth 
due to echinococcus disease of the liver and to tropical (amebic ) 
abscess of the liver Next in frequency follows suppuration due to 
biliary tract disease — cholelithiasis or cholecj stitis — the abscesses form- 
ing primarily in the subphrenic space, Iner, gallbladder or bilian 
passages Suppuration in these situations following any other etiologu 
factor which acts as a block to the normal outflow of bile may be effee 
live in producing such a fistula gumma, cancer, tuberculosis and 
ascans u r orms Trauma maj act as a cause without the necessitt ot 
coincident infection taking place In some instances, a definite etiologic 
agent cannot he assigned 

PATHOLOG\ 

In the establishment of a fistulous tract irom the lncr to the 
bronchi, certain conditions must be fulfilled There must be a partial 
or complete interference wutli the normal bile passages, forcing all or v 
portion of the bile to seek exit by an unusual channel \dhcsion 
between the liver and the diaphragm, and the diaphragm and the ln^e 
of the lung is necessary if the process is to be localized, and not a 
peritonitis or an empyema A potential entity must exist either is an 
abscess, or as a walled-oft space, or as widely dilated biliart or bron- 
chial ducts It is essential that fairly large bile ducts communicate v ith 
this ca\ity or directly through the fistula with the bronchi Pressure of 
the contents of the abscess causes a weak spot m the diaphragm v here 
the muscle fibers become separated and atrophic The IPtulum tract 
itself maj be large or tery small direct or tortuous, but it must consist 
of firm fibrous tissue which tends to keep the p l'sagc patent and pre- 
\ents it from being closed readily b\ debris In almo-t cun cn*-e in 
which a postmortem examination has been made all these conditions 

2S T\rman T \rch f klm Clur S9 454, 1W) 

29 Elliott T R and Hcnr\ H G M Brit M 1 1 9 l r 'lf> 

30 Stumpff, J T Xcdc'l Tijdcchr % Gl in h 1 252 l r 15 

31 Dmitrcnl o L F Vncli Gar 1C 1 -nd l*f9 

52 Laboultunc 5 E union nud 20 271, 1S7' 

55 Yates \ G Br.t M T 2 1117 1^22 
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the gallbladder accompanied by fever but nnt tv,, j ^ 
the back He was in bed for tL^wJ^and thl ITt'T ?! Pa ' n radlated to 
he complained of pain in the hepatic region both S f f SlX Weeks ' but 
recoverea completely and remained well until the " attacks Hc 

illness On Nov 27 1886 be ivac j u niencement of the present 

liypochondrmm, 3 ~ ?£ nlZT* T T " lh ' 

Wow the costal mgrgm Na J ^ *£ *£££*£ • 

was a greenish-yellow transparent substance and contmued for d "a 
Member 2 At that time the pulse rate was 120, the skin was hot and dS‘ H 
had a severe chill the night before On December 3, e X ammao„„ “ ,t7 ch f s 
s Oved an area of hepatic dulness much increased, and pleuritic friction was 
heard immediately below the right nipple The pam here was severe The 
patient had an intense headache, the pulse rate was 140, the temperature, 104 He 
was vomiting freely The bowels were constipated and the mine ^ highly 



Fig 8 (Gaston’s case) — Subphremc abscess with a break through into the 
bronchus, obliteration of the common duct, spontaneous cholecystenterostomj 

colored During the evening, he began to cough up bile On December 4, ne 
coughed up bile freely, and complained of a burning sensation in the right side 
He had to cough several times before the bile came up, and the bile was dark 
green The temperature was 102 F , and the pulse rate was 100 The pain 
became less severe and the headache less intense The condition remained the 
same until about December 9 At that time, the pulse rate was 108, the tempera- 
ture 102 and there was slight jaundice He coughed up bile at short intervals, 
having two or three attacks of coughing during the hour He raised 3 large 
tablespoonful of bile at each bout of coughing, the bile came only when he 
coughed, and it amounted to a half a cup full a day On examination, it vas 
found to be pure bile The urine also contained a small quantity of bile Ihe 
deep liver dulness was on a line below the right nipple in the sixth interspace, 
friction sound was heard over the upper surface of the liver anteriorly oarsc 
mucous rales were heard over the anterior region of the right side of the chest , 
the posterior region was normal The patient gradually improved, t e amou 
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occurs The condition up to this tune has been regarded as hepatic 
disease of some kind (cholecystitis, cholelithiasis, abscess of the Iner 
cholangeitis, etc ) or diaphragmatic pleurisy or pneumonia (stage of 
onset) Then a violent persistent pain usualh occurs m the hepatic 
region, accompanied by chills and fever with or without jaundice (stage 
of blocking of ducts and pressure of accumulation in caaite ) After a 
few days, the intense pam suddenly disappears with the onset of a 
racking, tormenting fit of coughing and the expectoration of a con- 
siderable quantity of bile stained material (stage of breaking through 
and formation of fistula) Some patients complain a great deal of a 
sense of oppression and suffocation, and a few of hiccups just before 
and during the breaking through 

There are a few exceptional cases m which the patient began to 
cough up bile without indications of previous disease (Burgess , 34 
Laboulbene , 32 MacDonald 22 ) 

In the traumatic cases, there are usually signs of hemothorax ur 
empyema preceding the expectoration of bile 

After the breaking through into the bronchus, the patient suffers 
with a cough which comes on in “paroxysms,” “bouts” or “unbroken 
fits” and is described as ‘incessant,” “jaersislent,” “troublesome,’ 
“tormenting,” “irritating,” “distressing,” “hacking,” “racking,” “dn ’ 
and “hard ” In only one case was it considered “\er> slight and soft ’ 
(Roper) 42 The cough is a serious symptom in most cases, gning the 
patient little rest, either day or night, and leaving him in a state oi 
exhaustion The patient quickly finds out that position influences the 
frequency of the coughing fits, and he assumes that jiosition wlm.li 
reduces lus cough to a minimum A half sitting or erect position was 
assumed in a number of cases to pretent the irritating cough or the 
sensation of choking (Adam , 43 Dmitrenko ,' 1 Dreschfeld ' s Faucon, 4 ' 
Graham , 0 Morton and Phillips, Perrier , 43 Roper , 43 Smitten , 10 ^inith uni 
Rigby 40 ) In Tluroloix’s 4 ‘ patient, the right lateral decubitus w. is unj>o- 
sible because of pouring out of bile m Peacock s lj second case abo, the 
patient could not he on the right side, whereas m his first cose, the 
patient could not he on the left side 

Apparentl) the size and direction of the fistula and the nature of the 
contents of the cavitt influence the ease with which the expectoration is 
brought up In Graham s 0 case the patient had to “cough n\cr d tinn - 

42 Roper, A C Practitioner S9 718 1912 

43 \dam, J Brit M J 1 Sort, IS'X) 

44 raucon, \ r J d sc nied dc Lille 2 "SI, 3 f>sn 

45 Perrier, S These de Leon 1900 

46 Smith, L, and Rueln H M Ent M T 2 53' 1W 

47 Tluroloix Bull Soc elm de Pari 1SR8, p lfis 
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right pleural cavity Eighteen days after the accident, he began to cough un bile 
in small amounts after severe attacks of coughing and later he coughed up larger 
amounts wiffi less effort, but never more than a pint m twenty -four hours fa 
rule less He expectorated mucus and bile On the twenty-sixth day after the 
accident, the right pleural cavity was aspirated, P/ 2 pints of bile stained with 
serum and pus being obtained An opening was made on the following day and 
a tube drain was inserted The bile drained for about a week, then seropuruient 
drainage was maintained for a longer time The expectoration of bile increased 
after the operation, jaundice did not occur at any time After operation the 
temperature fell to normal, but it rose again after a week Comcidently, an 
increased area of dulness was observed in the hepatic region One pint of bile’and 
mucus was aspirated A second operation was performed on the thirty-third day 
after the accident, portions of the sixth and seventh ribs being removed, a tube 
was inserted and mucus and bile were drained After this operation, the stools 
became colorless for the first time Five weeks later the patient was pale, emanated 
and could sit up with difficulty, pulmonary resonance was heard only to the ninth 
interspace in the right side of the chest posteriorly, anterior superficial resonance 
was normal to the fourth rib, then there was absolute dulness to the sixth rib, 
below the sixth rib to the costal margin a tympanitic note was present Two 
drainage tubes were inserted, when these were removed and the patient coughed, 
the quantity flowing through both openings was increased, and bubbles of air or 
gas produced foam The amount of gas which passed through the lower opening 
was much greater than that which passed through the upper The openings did 
not communicate (fluid put in one did not come out the other) At various times 
during the progress, the bile flowed in different channels, through the bronchi, 
through the pleural cavity and out through the upper opening, into the cavitj 
on the convex surface of the liver and through the lower opening and through 
the common bile duct The patient suffered severe pain in the right shoulder 
after the second operation, when the finger was introduced into lower opening 
The flow of bile increased after % gram (0 015 Gm ) of mild mercuric chloride 
was given every hour for five or six doses Two and a half weeks later, the 
patient was recovering slowly Bile was found in the bowel The patient coughed 
up Tittle bilious fluid, and little found its way out through the lower opening 

De Havilland Hall’s Case . 01 — In 1876, a patient complained of anginal symp- 
toms He had been in good health until 1881, when he suffered from pam in the 
region of the liver, followed by jaundice Other attacks followed with increase 
m the jaundice Ultimately he vomited bright colored bile and large quantities 
of bile stained fluid, subsequently ascertained to come from the lungs The 
patient made a good recovery, so that the anatomic lesion remained obscure. 

Heaton’s Case 11 — A middle-aged woman had been ill for three months with 
chronic hepatitis, and complete dulness over the right side of the chest was foun 
later The right side of the chest measured 2 inches more in circumference t ian 
the left She had intense pam, relieved only by large doses of morphine u 
denly she expectorated a large quantity- of pus, and in the course of six ours, 
nearly a chamber full of matter was said to have been expectorated When t 
large discharge ceased, the expectoration, which continued, was tinge wi 
Great relief from the pain followed the escape of pus, but she was 
prostrated When she entered the infirmary, the more marked sympt t 

subsided, there was no fever, the pulse was feeble and there un(Jcr 

resonance and obscure respiration in the right side of the c es an P 
the axilla She did not remain long in the infirmary, and her furthe P 5 

not recorded 
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MacDonald 22 noted tliat the expectoration of bile increased from 
one half to one hour after the taking of food, and Graham c obsencu 
a similar phenomenon in his second case after doses of gram 
(0 015 Gm ) of mild mercuric chloride 

In gross appearance, the expectorated material shows considerable 
variation The color may be bright or deep brown, grass green “egg 
yolk” color or bright yellow or combinations of the foregoing color- 
It may be thick and purulent, thin and serous or foann mucus 1 here 
may be a homogeneous appearance or globes of mucus floating in the 
thin fluid At times distinct lajenng is noted when the material stancK 
in a container (Dreschfeld, 38 Schultze, 30 T}rman 2S ) 

Occasionally large particles of broken-dowm tissue, old clots or 
purulent debris is present Echinococcus cjsts and booklets hate been 
found frequently Gallstones rarel} are expectorated ( Coh ee, 2 
MacDonald, 22 Vissenng co ) 

Microscopic examination may show masses of leukocytes, eosinophils 
fat droplets, lung and lner cells, elastic fibers, squamous epithelium 
fatty acid crystals, hematoidin crystals, bilirubin and "clumps ot 
destroyed bile in )ellow flees” (Cattam, 33 Eichler,' 10 Elliott and Henry, 20 
Eschenhagen, 21 Fouche, 04 Ido and Yasuda, 7 Schultze 3r ) Search should 
always be made for pieces of echinococcus cysts or booklets ainclnc, 
tubercle bacilli and neoplasm cells 

Chemical examination will gate a certain diagnosis In am of the 
well established bile tests (Gmehn, nitric acid, mercuric chloride 
Obermayer’s reagent [Kapsmow’s test]) 

The patients often complain of the bitter taste of the sputum , sonv- 
times there is a foul odor as well The reaction of the material i- alka- 
line, thus distinguishing it from \omitus 

Coincident with the appearance of the bihan expectoration, then 
may be a diminution and a disappearance of a jaundice On the other 
hand, the blocking of the fistula ma\ lead to jaundice and a panmil 
tumor in tne region of the lner The establishment of a cpo.itai mu- 
fistula between the bihan passages and the intestinal tract ma\ c m-i tin 
spontaneous cure of a bronchobiliary fistula (Kclir) The pre t nee o f 
a block in the common duct can be determined e\cn m the pre-cncc ot 
bronchobiliary fistula In examination of the stools for bile 

Physical signs present in cases of broncliobiliar\ fi-tula a t r f-r i 
extensne frank consolidation at the base to a few «cn-ccl\ ->• hide *• d 

52 Cohec, quoted In Graham Med mod Par 1 405 1 -«‘ > 

53 Cattam, quoted In Graham Ga- rm d u d 45 ~ 535 "r I 525 i 

54 Toiiche These de Pari' no 33^ 1SS5 p 5? 

55 Kchr, H, quoted In Oham Chirurpi- df G->ht ’ <-e - C i .. 

Oururpic, aol S p 240 
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thorax, and during the day the patient coughed and expectorated from 100 to 

sputum StZr> Sta 7? bltter ' tasting - tena “ous, slimy, m part seropurdent 
sputum Stratification did not occur Microscopic examination revealed numerous 

pus cells, few eosinophils and lung epithelium and probable liver cells but no 

K 6 ' Vere Cky COl ° red a ” d f0nl Ictous > ras markedly 

On the next day the sputum was greenish On the fifth day, the sputum nas 

deep green, from 200 to 250 cc being expectorated, the cough and bronchitis 

increased On the sixth day, the sputum was yellow again, the quantity being 

somewhat diminished On the ninth day, the sputum was colorless and a 

minimum quantity was expectorated These attacks recurred four times in 

entirely analagous sequence The patient was admitted to the hospital on 

April 29, 1910, on July 19, she suffered with _pain in the abdomen, loss of appetite, 

repeated chills, fever and marked diarrhea On July 21, she died, after a profuse 

vomiting of blood A diagnosis of syphilis of the liver and a fistula between a 

bronchus and a bile duct was made Autopsy revealed The right lung entirely 

adherent to the wall of the chest and the diaphragm, the lower median part of 

the lower lobe scarcely being separable from the diaphragm, obliteration of the 

common and cystic duct, chronic empyema of the gallbladder, fibrous peri- 

cholangeitis , dilatation of the hepatic ducts and the bronchus, fistula of the hepatic 

duct to the duodenum, 1 5 cm below the pyloric ring, and fistula of the hepatic 

duct to the right lateral bronchus The bile passage was dilated a fingerbreadth, 

and had markedly thickened and fibrosed walls The passage led through to the 

right side of the liver lappet in a straight direction down into the mam branches 

of the hepatic duct and communicated indirectly with the hepatic fistula to the 

duodenum There were universal icterus and anemia 

Kehr’s Case “ (according to Oham) — Symptoms of bronchobiliary fistula 
disappeared little by little When laparatomy was performed a shriveled gall- 
bladder was found which communicated with the stomach at the pylorus Accord- 
ing to the author, the bronchial tree fistula healed when this communication 
formed It is felt that this is a case of spontaneous healing of a pulmonary 
fistula through the formation of a fistula between the gallbladder and the 
pylorus 

Klauber’s Case” — A woman, aged 36, had suffered with intense cramps at 
varying intervals since she was 18, and for twenty-three weeks had been very sick 
During this time, she had a severe attack of gallstone colic with pain under botli 
costal margins, radiating to the back , she vomited after meals The gallbladder 
was palpable and the liver increased in size Since the second day of her illness, 
she had had severe icterus, chills and a temperature as high as 41 C (1058 F), 
which subsided after a week, but she still had colic of diminished intensity The 
stools were white at first, later they were colored, but a brighter color than 
normal The urine was blood red with a brown foam A careful search did not 
disclose any stones There was a family history of tuberculosis The patient 
coughed on entering the hospital and fourteen days before entry there was dulness 
m the right side of the back On Sept 23, 1906, she coughed up b oo 
September 24, a great amount of purulent fetid sputum was expectorated whic 
contained many leukocytes but no tubercle bacilli This purulent sputum co - 
tinued until the morning of September 27, when the patient coughed up a green 
bitter-tasting fluid She coughed up during transportation to the hospita J , 
full of bile This was brought up with slight effort It amounted to a qu 
a liter, and was a foamy, green, thick, ropy fluid which reacted to Gmelm b 
test The patient could he still scarcely a few moments because of the tonne tj 
cough She was sleepless at night and exhausted by the cough The lo 
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ferent postural positions being used to bring out the whole relationship 
Oetiker 25 injected iodized oil from abo\e through the bronchi, but was 
not able to demonstrate the fistula through the diaphragm 

PROGNOSIS AND TREATMENT 

In some cases, the process is rapid and fulminating, the patient mr- 
viving the break through for only a short time Death in these instances 
may be due to pneumonia, gangrene of the lung, general sepsis or hepatic 
insufficiency following prolonged jaundice (Adam, 43 Bristow e, 14 Carter, 
Gaston, 37 Tuckwell, 30 Weiler 00 ) 

Other patients progress to a chronic state with continuous discharge 
of bile over long periods of time In such cases there must also be some 
bile emptying into the gastrointestinal tract, either b\ free ducts or In 
spontaneous fistulous openings Still other patients ha\e recurring 
attacks with reopening of a closed bronchobihary fistula, sometimes after 
a very long closed interval (Graham 0 case one, Eichler 40 ) It is unwise 
to count on the probability of a spontaneous cure when the condition ha*' 
become chronic, because approximately 50 per cent of such patients 
ultimately succumb to some complication There is no doubt on the 
other hand, that there have been a fair number of cures from exjieclant 
treatment alone The patient in the meantime goes through an agonizing 
period until the cure is effected hi ulceration between the bilian passive i; 
and the gastrointestinal tract or bv the expulsion of the obstructing 
material through the sputum (Cattani/ 3 Cohce r3 Taucon <l Eelix 
deHavilland Hall, 01 Kehr, 6C Vissermg °) 

Operative treatment under modern conditions promises rt lie I in a 
large proportion of cases There are enough excellent result-- to war- 
rant advocating operation m all si#Ji patients whose condition allows n 
(Burgess, 34 Elliott and Henry, 30 Graham 0 case two, Klauber, 3 -' Kortc 
Mayo-Robson, 4S Morion and Phillips, Roper, 43 ^endler ' Q mith md 
Rigby, 40 Tarman, 28 Yates 33 Equalh good results lme been obt lined m 
cases of echinococcus Eton patients in a serious condition em b< 
carried through operation m carcfulh worked out stages Mam op ri- 
tne failures in the past were due to poorh concerned technic il procedure 
and too extensne operation which led to death from shock Ir i= ot tin 
utmost importance to attempt to estimate the probable pathologic proc' 
before undertaking anv therapa It is equalh imj>onant to gang. ’ - 

59 Carter, G Br.t M T 1 1119, lSS* 

60 Weiler, K. Wien him Wcluuclir 15 3~' WC 

61 Hall, T deHa\ illand Brit M T 2 W4 1F<* , p r , - Mo! «= I- ’ 

10 69, 1SS7 

62 Kortc, quoted b' Bidder Butr * Clur d G dk i t. \ u ' - '* 

c ol 7 
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ICorte’s Case 5A 02 (according to Eichler) —A patient aaed 31 i i 

IheTaH g U , mbag ° ’ at ° ae time 11 was accompanied by ictenis On one occasion 
she had a cleancut attack of pain in the region of the gallbladder Three TeX’ 
previously, she suddenly coughed up yellow, bitter-tasting pus On adm, s on 
the parent ,vas s1,gh„ y ,a u „ d ,ced Over ,he „ gl ,t , mg f there wcra tdZ 
diminished breath sounds and sparse rales Bile stained pus was expectorated 

DrobabX y The diag! J 0Sls was abscess of the liver, perforating into the lung, 
probably caused by gallstones After operation by the transpleural incision the 
wound healed 


Laboulb^ne’s C'tSE 33 A man, aged 46, was admitted to the hospital on 
March 14, 1875 He always had had good health, had not had syphilis, jaundice 
or hepatic colic On Oct 4, 1874, while in perfect health, he took a journey on a 
train During the journey, he drank a large amount of beer On the next da>, 
coughing without great effort, he expelled a green sputum , at the same time, he 
commenced to notice a disagreeable bitter taste His tongue was yellow He 
had never vomited pus, liquid or membranes Since October 4, five months m all, 
the green expectoration had continued, but had never been fetid His appetite 
had not aimmisiied The stools were normal Coughing prevented him from 
sleeping at night, and when he did sleep a little, he had bad dreams like those 
of an alcoholic person According to the patient, the expectoration was more 
abundant some time after a meal Examination revealed a healthy appearing man 
Disseminated rales were barely heard in both lungs Palpation and percussion 
disclosed hypertrophy of the liver The sputum was not foamy but was greenish 
yellow without a foul odor and contained a few bits of unstained mucus When 
one listened carefully, one could hear numerous mucus bubbling rales in the 
middle half of the base of the right lung Percussion in this part gave a little 
more obscure note than did the opposite side While being examined, the patient 
had a fit of coughing, and expectorated some biliary sputum without great effort 
At the same time, the rales almost disappeared His condition did not change 
until April 24, then the sputum became small in amount, and there <vas less bile 
Microscopically, there were granular rounded nuclei with yellow pigmentations 
and a large number of leukocytes Bloody fluid was present in other parts of the 
field and very small clots, very rare blood cells and some epithelium of the mouth 
There was a gradual diminution in the amount of sputum until no more was 
raised The signs at the base of the lungs cleared The liver was diminished in 
size A later note says that the patient had actually been healed 

Lebert’s Case 13 (according to Courvoisier and Oliam) — A girl, aged IS, 
suddenly became ill with chills, high fever, diarrhea, abdominal pain and great 
prostration After five weeks, symptoms of pneumonia developed in the loner 
part of the right lung, followed by pneumothorax Biliary sputum was expec- 
torated foi three months Death resulted Postmortem examination revea c 
numerous ascaris worms in the three large bile passages, and one macerated 
ascans in the liver, and an abscess communicating with the bile passages A large 
subphrenic abscess had broken through the diaphragm into the right pleura 
pyopneumothorax occurred There were sievelike perforations into several 


bronchi 

Luzatto’s Case" (according to Oliam) A woman, aged 58, t "'° ' ears 1 g c]] 
viously had had irregular fever and an intense cough for one month, after h 
she had expectorated a bitter green-yellow sputum She became progre 
emaciated Pam developed in the epigastrium and in the hepatic : reg> , d 
resulted Autopsy showed a pulmonary cavity in the apex of the right lu g 
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July 18 On the morning of Julj 19, the right lung had become *r,i d T 1 _ 
temperature remained normal The patient graduallv became cater rv -c d - 
tressed, and more deeply jaundiced and swelling developed m tl e ■■eg on 01 die 
gallbladder On Julj 26, this could be palpated as a sensitive car coma -nj 1 w 1 
The patient became progressively worse, and died on Juh 39 \u op v -s - 
performed 

Bristowe’s Case” — A woman, a god 32, was admitted to the hnspj a I oi \pr 1 
20, 1852, and died on June 9, 1852 She suffered trom interne jaurdict ard o t c- 
sjmptoms of hepatic disease, and shortlv before death spat up bilc-snincd p„s 
Postmortem examination revealed a deeph jaundiced patient The leit pleura a a< 
unnersalh adherent, in the right pleura there were a few adhesions at lc 
posterior part and the base of the lung was firmlv attached to the diaphragm 
The upper and middle lobes were healths and crepitant, the lov cr were uric?' 
from collapse, tough, fibrous and slate colored In the center of the ba=c of the 



Tig 2 (Bristowc’s easel — Collapsed lower lobe of tl c riglk hi- j <' ’1 < i 

abscesses, one of which opened in the bronchus, common dt ct 1 ’< c> < ’ i ‘ < 

right lung was a superficial, eroded and flocculent area oi nbo t 2 c n so r 

corresponded to a perforation in the diaphragm and a cavi i 1 tl h T 1 < ~ 

tents of the bronchia! tubes connected v jib the lower lobe cons ’ed p r 1 < ' 

matter, and one lube was dirccth traced to it' opt m g on ci's ’ 

The liver was much enlarged and filled v ith caviti-S « rn < r * - 1 •• 

being the size of liens egg The largest cuvm o i the c nun >r *’ ^ r 

of the liver communicated with tl e lung Tl re c a I % i *•*’ < - 

the diaphragm Tlic cavitv on tic u dt- ,ir ice o th- i - 
omentum coinmunicntcd v nil l*n li the d rde im <’ t 1 c ’ a - 

ulcerated opening the sge or tlic h'tle f” ge 1 ' T 1 c ~ ~ e * t j 

bv a hard globular, rough 'tr c the mv ml"- - e ' - 

of bile below tins in the dec Hu c " 9 T - e 

v ndcd in a c i\ it\ in the on ent n Tim " c A a ’ r 1 e 

tion with the branches oi t e po r ■>' \t i 
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the base of the lung The patient became increasingly weaker and b* A a 
|he firs, part of Apnl, 18S0 Autopsy revealed extreme was.,„g o a lorLt'lld 
fiver with an abscess the s.ce of a thimble, which occupied ,.s ante™ 

There were old peritonea bands the region of the fiver The gallbladderlSs 
ed to the diaphragm along the entire extent of its base It was larger than 
normal, and the walls were thickened When opened, ,t communicated Lh the 
thoracic cavity by a rounded opening The base of the right lung was com- 
pletely adherent to the diaphragm, the two upper lobes of the lung were healthj 
m the lower lobe, there was a cavity having the volume of two walnuts, it was 
irregular and tortuous and had indurated walls which communicated below with 
the gallbladder and the apex of which was continuous with a large bronchus by 
means of distinct opening In the interior of the sac formed by the gallbladder 
and this cavity there were numerous calculi— some in the gallbladder, others in 
the lung— which was bathed in a mixture formed of bile and pus At the lowest 



Fig 11 (Manard’s case) — Dilated gallbladder full of stones adherent to the 
diaphragm communicating across the diaphragm with a cavity in the lung which 
also contains gallstones, this in turn communicates with the bronchus, hour 
glass type 


part there was a type of pus (mud) formed by a large amount of fine graiel, 
which would have filled a coffee spoon The canals were intact 

Mayo-Robson’s Case"— A man, aged 28, was well until April, 1894, when he 
had an attack of pneumonia Six months later, he had an illness accompanied y 
cough, and on the third day, he began to expectorate Shortly afterward, he 
coughed up a large quantity of pus and bile He had not had any liver symptoms 
before this attack, except on one occasion when he had pain in the region o ie 
gallbladder Since that time, he had regularly coughed up bile and pus for a 
period of nine years He was thought to have had phthisis, because of the rap 
loss of flesh and night sweats In May, 1903, he was round slioukieredand o ^ 
looking, and his fingers showed marked clubbing The chest sho\ved 1 
breath sounds on the right side to the level of the seventh nb The liver " 
decidedly enlarged, but not tender, 3 inches below the costal margin hc 

slightly jaundiced Bile was absent from the feces but it uas present 
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Summary — The probable course of the condition was as fr»llo\ e (] i c \'t - 
eight jears before admission, due to gumma of the Incr, ( 2 ) co lgh aid 
hemoptysis three jears later, and imasion of the lung b\ gumma Hi a pa mu! 
sjndrome like hepatic colic and opening of the hepatic canal b gumma mid (- 4 ) 
expectoration of bile and formation of a fistula 

Burgess's Case. 51 — A woman, aged 59, was admitted to the hospital on Ma " 
1921 On Dec 2, 1920, while walking home from her office she had a s u dde t 
attack of coughing and expectorated some thick white phlegm Thu recurred 
frequently during the next three da\s, and on December 5, she noticed that the 
expectoration was jellow and had a bitter taste Except for a fc\ short per ods 
of tw'o or three dais each, during which the sputum was white frotln and 
devoid of any bitterness, she had expectorated daih a frotln \cllou fluid inning 
in quantity from 10 to 20 ounces (295 73 to 59047 cc ) The sputum showed pure 
bile without pus or blood cells or tubercle bacilli D coh was present on culture 



Fig 3 (Burgess’ case) — Gallbladder and common due, full <>t c 1 

abscess cautj in the left lobe of the Incr connecting v it!i the hi’ i '[ i’t> >' t 

with a break through into the left bronchi 

The onh previous illness that she could recall occurred a!> nit J* 1 - » <3 ** *J 

a cars previously when she had had a headache and had von ted 1 > ! , 1 il 
had kept her from work for onh a dav and a hall \bdctni "1 ; u < ' r 

did not occur At the beginning of her dimes c] !C lo<t comdi - d> ’ 

for the last three months her weight had remained c >nMni ’ T1 ‘ 
examination were normal The < xpectoratmn vared in c 1 r i < 
green to bright jellow, was alkaline in reaction "nd m In *h' ‘I 
coughed up m quantities oi 1 drachm I’ffl cc I eua an i' «*" 

Ticquent coughing allowed her little rc c t at nicht On e a 2- l fJ - ('•’ 
laparotomv was performed, the gallbladdf v as fa* d *' b c 
thick-walled, and calculi were lound m the gallb’adder "*t * •* ‘ 1 c 
duct The right lobe of the Incr vva= n r t adhert it t > t’ c <’ • 
lobe was even where adherent as w-s a! o t ?, c <ard c ; *■* < ’ 

the spleen The margin m the left 1 ’ t •'s , r ' "f ' r 
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decolorized She retained her appetite, but became thinner From October to 

March 13 at 3pm, she had a dull and attempted to vomit, acute pain developed 

dnum S ,ie cont mued t0 work> but dMly ^ weak ; an /™ d0P 0 e n d 

March 13, at 3 p m, she had a chill and attempted to vomit, acute pain developed 

m the hepatic region The stools became decolorized She had become mcreas- 
tngly jaundiced for two or three days On March 14, she was better, the pain 
'f f ™° st dlsa PPeared, and her color was commencing to become pale On 
arch 21, the abdomen, thighs and feet were swelling She remained in bed 
until March 30 On April 13, she was very weak, and ascites increased daily 
She entered the hospital Examination showed a very thm jaundiced woman 
with sunken eyes and a feeble voice Ascites and dilated veins were present on 
both sides of the abdomen The border of the liver was felt one fingerbreadth 
below the costal margin During the day and night of April 16, she expectorated 
frothy, slightly yellowish mucus On April 18, she coughed up about a basm 



Fig 13 (Nemord’s case) — Subphrenic abscess with pulmonary fistula, the 
bile duct and the gallbladder crammed full of stones 

full (1,200 Gm) of greenish, slightly thick liquid with yellow foam, she was 
sure that it was not vomitus The stool was without color , there were bile pig- 
ments in the urine Puncture of the liver in the convex border showed only 
blood On April 19, she coughed almost all day and night, raising 1,000 Gm o 
the same type of sputum Her mouth was dry and there was a bitter taste Th erc 
were mucous rales in the lower two thirds of the right lung On April 20, she 
had a stubborn cough during the night, thick, green masses of sputum mixed 
with mucus and some blood, 700 Gm, being expectorated On April 21, sue 
coughed continuously, but especially m bouts, 300 Gm of sputum b ™^ vpC 
torated On April 23, 300 Gm were expectorated On April 24 300 Crn , 
April 25, 250 Gm , and on April 26, 250 Gm The bouts of coughing w 
frequent and not so severe On April 27, she coughed little and therc ^s " 
expectoration The abdomen was tapped, 9 I, ten, of slightly sl > 

albuminous liquid bong removed On April 30, the patient passed I .tad 1 me ^ 
She had fits of coughing, expectorating 200 Gm of liquid bile 
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opened, the subserosa was very edematous Webhke loose adhesions occupied the 
en ire gallbladder duodenum and region of the diaphragm After separating the 
adhesions, a thick mass m the right lobe of the liver and adherent to the 
diaphragm was palpable The growth was posterolateral to the summit of the 
liver, and appeared either as a tumor or a multilocular echinococcus Retraction 
of the liver appeared to be too slight for the latter The liver was somewhat 
enlarged and showed a round edge Puncture did not reveal any pus, only cells 
at a second puncture brown fluid was found The examination of the stomach 
was incomplete on account of adhesions The region of the pylorus was free but 
about the head of the pancreas there was a thick, slightly movable resistant mass, 
which appeared to be a primary cancer It was not certain that this was the 
pancreas itself Cholecystenterostomy was performed Death occurred the 
evening after operation from heart failure 

Postmortem examination revealed cancer arising from the head of the pancreas 
and completely involving the papilla of Vater in the duodenum The common 



Fig 14 (Oetiker’s case) —Cancer of the head of the pancreas with a block 
of the common duct , tuberculosis at the dome of the liver with a fistula extending 
through into the lung and bronchi 


duct, cystic duct and intraliepatic bile passages were markedly widened A con- 
glomerate tubercle, the size of a mandarin was found in the liver close to the 
convex surface It was hard, showing cheesy decomposition in only one small 
area The liver was adherent at this point to the tuberculous diseased diaphragm 
and the lung The conglomerate tubercle communicated with the bile passages 
The tubercle bedecked fistula led directly from the bile ducts into a widened 
bronchus In the lungs there was also a purulent bronchitis bronehiBCtasis, oj 
pleural adhesions on the right and a diffuse, thick crop of miliary tubercle 
somewhat larger than in the lower lobe of the right lung In the ^ . wcrc 
the right lung a small calcified mass was found Isolated miliary tuberc 
found", „ ..Aver The broad, a. and mesenteric elands were an 

calefied, the latter group tang markedly affected Cancer metastas s » re » 
found The cancer caused Me stone, flare-up of tuberculosis, brrfmg 
to the lung Fresh tubercles m the lung and l.ver were due to a gland break, 
into a vein 
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coughed up daily an average of from 700 to 900 cc of almost pure bile Ma«cs 
of leukocytes, pieces of lung tissue and clastic fibers were found m the sedmie", 
The urine was entirely free from bile, the stool was light colored but contained 
hydrobihrubin (sublimate test) An operation was penormed to close the *<tt h 
but the patient died the day follovang operation from weakness nf the heart and 
edema of the lungs 

At postmortem examination there was an open fistulous communication bciwcc i 
the bronchiectatic cavity' of the right lower lobe and an enlarged bile passage 
The latter was one of the main branches of the right hepatic duct in the ranulca- 
tions of which two gallstones the size of cherry stones were found 

Eichhorst’s Case® — An Italian man, aged 56, complained of cough and dad 
expectoration of from 200 to 500 cc. of greenish-brown bile Examination mealed 
severe jaundice, dulness vuth diminished aocal fremitus in the right mtra'capjhr 
space and tenderness m the region of the gallbladder The trouble began in 



Tig 5 (Eichler’s case) — Eroncluetic ca\nt\ m the lower lobe oi 'In i 1 ’ i 

with a fistula connecting from the right hepatic duct which a a c i'<>c><d \ n , 
stones 

October, 1901, with jaundice without apparent came In \uemt i 1 

to cough, and four weeks later he expectorated bdnra thud fiift 1 1 
been pain The stool contained bde \n exploraton puncture oi tl t ri n 
caaita did not re\cal ana fluid e\cn though the puncture a a- K* ci 1 « r i 
condition aaas thought to be due to gallstones Operation aaa c mt ' 

Elliott and Hexri’s CasE." — \ septic hemothonx oi tl e b i «■ <’ e 
ha a shrapnel ball, aalnch traaersed both side- of the che't 1 - r 

the wound aaas rcceitcd, the patient began to exp* v ctoritc spu'um i" 
low bile, but the exact date oi this could nut be ascertained 1 < ca 1 

had caused a psachical obsession aaluch made dl the p w e t «■ *t c 
question unreliable On the taaenta -sixth daa, tie snipac" < ( 

drained It contained streptococci and ga> bacilli 1 ro’ a j 


63 Eichhorst Cor B1 i Sekvei’ \er - 33 7‘E 1 (>| 
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temperature was always between 37 7 and 39 C (99 R and in?? a , 

record of tins case was not given ( 2 F) A furthcr 

siizz. ,ss;x„“ r tss»tz~ 

no bde m the stools A burning of the hands and the feet was experienced 
Under treatment, she gamed 5 pounds (2 3 Kg ) and bile reappeared m the 
stools In ; ebruary 1912, she had an attack of pleurisy on the right side In the 
middle of March, 1912, the feces were pale The symptoms in the chest were 
diagnosed diaphragmatic pleurisy A rub was heard in the anterior part of the 
axillary space, the temperature was 103 Any motion was painful, and she could 
onl.v lie flat on her back On March 16, she began to expectorate bile in the 



Fig 15 (Roper's case) — Fistula in the bronchus with a stone m the common 
duct and stones in the gallbladder 


course of an ordinary cough On April 5, very famt icterus was present She 
coughed slightly every few minutes She expectorated about 2 teaspoonfuls of 
golden bile occasionally accompanied by a little mucus She sat erect in bed, 
because she thus reduced her cough to a minimum , lying back caused incessant 
coughing The cough was slight and suggested rather the welling up of fluid 
into a bronchus which at a given level caused a short, soft clearing cough total!) 
different from the violent straining of bronchitis Twenty ounces of almost pure 
bile was raised in twenty-four hours , sucking m of lower right intercostal spaces 
occurred , she did not have dyspnea, and the percussion note was unaltered An 
insufficient amount of air entered the lower lobe of the right lung, there vere 
marked expiratory sound and coarse rales, vocal fremitus and vocal resonance 
were absent The liver was plainly palpable 2 inches below the ribs , it was hard, 
but not tender The urine and the feces did not contain bile On April 9, an 
operation was performed A large distended gallbladder with some small stones 
was found, a hard mass in the common duct near the duodenum, measuring 
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was only a small amount of protein A marked bile reaction occurred A «♦ , 

preparation showed a few polymorphonuclear and fewer eosinophil S 
were numerous small diplococc, Dtplococcus lanccolatus (extracellular) ra 
short chams of small streptococci and Mtcrococct catarrhahs were found 
D colt, B tube, culosts, or Pseudomonas aeruginosa was not present otherwise 
the flora was that of the cavity of the mouth Culture revealed streptococci and 
Dtplococcus lanccolatus Three days later, the man died from heart failure. 

Postmortem examination revealed adhesions of the omentum to the iolon 
and about the right lobe of the liver A thick-walled passage S cm long and 
4 5 cm wide on its inner circumference was found in the region of the gall- 
bladder , it was lined with mucous membrane Posteriorly, this passage widened 
somewhat On the upper surface of the passage toward the liver, a blunt-cdged 
gallstone the size of a pea was found in an ulcer From this the cystic duct ran 
backward, 4 cm long, narrow and hard-walled It opened into a markedly 



Fig 16 (Schlesinger’s case) — Gallbladder connected with large cavity in the 
liver, full of stones, stones in lower end of the common duct, fistula through the 
diaphragm into the bronchus 


widened common duct 3 5 cm in circumference, in which lay an oval gallstone 
the size of a hazelnut with rough surface, which could be pulverized between the 
fingers On the upper surface of the liver, which was firmly adherent eierywhere 
to the diaphragm, was a many-bayed, ramifying cavity with broader communica- 
tions with the remnant of the gallbladder, with distinct, thick walls and a rather 
smooth inner surface It contained over twenty blunt-edged, facetted gallstones 
varying in size from that of a pea to that of a bean From this cavity a sharply 
circumscribed passage, the size of a pencil, led through the diaphragm and ran 
between this and the fast adherent lung posteriorly It communicated with a 
bronchus the size of a goose quill, which led into the mam right bronchus itic 
lung tissue m the region was pasty The right lung contained numerous ramifing 
d.stinct cavities at the ape-v, with viscous shredded walls of scaly th-iened «• 
The entire right lung was interspersed with numerous small, m places con 
white-yellow, caseous patches at the base, usually with cavities in their center 
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secretions The stool was still complcteh colorless ard 1 

showed a slightlj jellovish stain on Tebruarv 0 It a „< care i >. <n>i ,3 
rcpcatcdl> for stones and pus, without results On Ftbnnr Id • f #_ — ^ c -~ 
plctch stained, and half formed, at the same lime, a large .hrcc- v '“cc’t ■ 7 - 
mented stone was found, the greatest diameter being 2 5 cm , the **na! c* ,, - 1 
The character of the sputum changed at once, no longer co ,a m 1 '» ji : 
the quantit) was not diminished, but became pure pus 01 a 10 1 tccal tv," •> - 
the first time There were marked rales o\cr the lower lobe o tt c - , h 

anteriorlj , the pleural sac remained free, and the temperature .as : .-—it ' , 
more stones were found in the stools in spite 01 careful control up 1 1 IV'-t a- 1° 
but from then on several times great quantities of shm\ pus a as mi "(' . - 1 
this time, the cough and expectoration complcteh -vanished the pat c • r, A 
regained health and left her bed \t the present tinu, she is well T.u. <i - o, 
the gallstones and the amount of foul pus npparenth shov ed that 1 cab m 1 at! 
occurred bv means of a gallbladder-duodenal fistula 
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matciul on Mai eh 28 and 29 and on Apul 1 and 2, after which the sputum lost ,t s 
jc low egg-yolk color, became gray-yellow, then gray-wlntc, and finally had tile 
'I mucopurulent character of the sputum in chronic pneumonia For about 
two weeks, the quantity vaned from 500 to 600 cc daily, and stood m three 
ayci s, the middle layer being a thin fluid with masses Ilcmatoidiu crystals were 
found foi one week but almost ten weeks after the onset, there were still frag- 
ments of ciystals, later, these were not present With the onset of the cough 
t ic fever began to diop The tumefaction of the light hypochrondruun diminished 
and left a depression under the right costal maigin, signs of a cawty were 
demonstrated in the lower part of the right side of the thorax, antcriorh The 
patient looked wasted dui mg the summci of 1873 The stools became lighter 
and hghtci, and in August weic often paper white The urine and the skin 
showed only a trace of icterus Progressive inanition was noted By the end 
of June, there was intermittent fcvci to 40 C (104 1- ) every two or three days 
In August, the fever diminished In September, fever and intense icterus were 
noted 'J here was bile in the urine, and the skin was yellow A tumor the si7C of 
a walnut appeared m the region of the gallbladder and disappeared after six days 
Jhcic was color in the stool the day the tumor disappeared, the next day the 
stool was normal and they remained so from 1 hat time The cough increased m 
intensity m September and the patient had fever, the temperature becoming -as 
high as 40 C (104 F) In October and November, the bronchitis increased m 
seventy and (lie patient became weak Death occurred on Dec 23, 1873, 
aftci she hud been in the hospital eleven months The diagnosis was gallstones, 
abscess of the liver and a bronchial fistula (direct or through a subphreme 
abscess), and pneumonia following diffuse bronchitis Postmortem examination 
levcalcd tho left lung adherent to the pleura, there were peribronchial and pneu- 
monic patches 'I lie right lung was entirely adherent , the tissue, especially of 
the lower posterior and middle parts was full of smaller and laigci cavities 
communicating with dilated bronchi in many instances There weic fresh broncho- 
pneumonic patches The anterior smface of the liver was adherent to the wall of 
the abdomen, right transverse colon, light kidney and descending pail of the 
duodenum A wide cavity between the lung and the liver bordcied on tho ribs 
anteriorly and infcriorly, the tippet surf, tec of the liver was filled with a dis- 
colored fluid, mixed with slime and air Ihcic was a smooth opening through 
the diaphragm to the bioncluis in the lower lobe of the right lung J lie cavity 
was larger than an apple , tho right lobe of the liver was behind it, the dilated 
bile passage, below A thin partition w is found between tbc convex surface of 
the liver and the cavity in the liver, which m turn opened mto the fistula lhc 
gallbladder was very small There was a fistulous opening from the common 
duct to a duodenal ulcer The lnle passages were widened Two gallstones 
were found at the junction of the common duct, cvstic duct and hepatic duct, one 
was the swe of a harclmit, the olhci, fragmented and (lie M/e of a pea 

Si Norm s Casi "—A woman, aged 48, was admitted to thd hospital on April 30, 
1906 She had had measles, scarlet fever, pneumonia, puerperal fever and mllnm 
mation of the cecum Fo. six years, she had had pain under the right costa 
nidi gm associated with jaundice, vomiting and fcvci, often severe Altcr 
months, the attacks of pain lectured more severely, hut t hew were ncconip, t 
by only slight jaundice Eight days hcfoic admission to the hospital she In 
a severe attack of vomiting of bile Examination showed a i fat, jaundiced 
with a somewhat cnlatgcd livct, but no tumor On Mav 6, lie emp ' Qn 
38 C (1004 F ) There was increasing pam m the region of tho gnllDiacmc 
May 8, operation was pci formed From thirty to forty stones ary mg 111 
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delicate, and had been admitted to the hospital twice during the last \ear lor a 
sjphilitic complaint On Maj 17, toward lip m, she suddenh became ill without 
anj previous symptoms with violent pain in the right h} pochrondrium which kept 
her awake She tried to get up m the morning, but had to return to bed. She 
■vomited bile all da} and night and came to the hospital the next dav During 
tlie examination, she held her hand over the right side, and pam radiated to her 
right shoulder She was nauseated, but did not vomit, she had loss 01 appetite, 
but no jaundice The stools were a grav, lead color and almost liquid The urine 
was franhl} icteric, chemical tests were positive for bile The liver was not 
enlarged From Mav 18 to 25, the condition remained the same, except that her 
temperature rose to 38 C (100 4 F) and she suffered from distention Dvspnea 
began on ilav 26, and increased The diagnosis was diaphragmatic pleurisv On 
Ala} 28, the phenomena of perihepatitis and peritonitis had almost disappeared, 
but pam persisted in the region of the liver and above it Increasing difncultv 
in respnation vvas noted, the percussion note was dull, the breath sounds dimin- 
ished, and fine rales were heard over the right lung in the back The drv cough 
came m bouts On Ala} 29, there were more sharpl} defined signs oi pleurisv 
On Maj 30, after a bout of coughing in the night, a frothv vellow liquid which 
looked like bile, vvas expectorated The expectoration contained bile, but no trace 
of pus, microscopicallj, it showed fat droplets, pus cells, and bilirubin crvstak 
but no elastic fibers The expectoration was pure bile^ On June 1, the expectora- 
tion continued, being more abundant bv dav than hv night. The patient v as 
djspneic, onl} a trace of bile vvas found in the urine. On June 2, there was no 
bile in the urme On June 5, the expectoration increased to 700 cc. From June 6 
to 9, the expectoration diminished to nothing, the cough was rare and drv On 
June 10, she felt increasing oppression, and had a sudden bout of coughing v ith 
filling up of the lungs The sputum became thicker and less >ellow A. new 
anal} sis showed a diminution of bile and an absence of pus Aspiration vvas 
performed without result On June 11, the patient had a good night, without 
cough or expectoration On June 15, she was well and she was discharged irom 
the hospital on June 30 

Gastox’s Case.'” — A. middle-aged man had severe svmptoms of impacted biharv 
calculi, including absence of bile from the stools, jaundice itching and tenderness 
over a fixed point a little to the right and below the ensitorm cartilage There 
was also peculiar and persistent pam m the right arm There was sudden 
improvment in the patient’s condition, with a change in the character of the 
stool, which contained a number of gallstones The size of some of these gall- 
stones caused the author to suspect that there was an ulcerated communication 
with the bowel The patient became convalescent and went from the Lmted 
States to Brazil A few weeks later, he came home again, he expectorated an 
offensive bile stained sputum, and died within a few dajs after reaching the 
United States Postmortem examination showed, ulcerations connecting the 
gallbladder with the duodenum, and an opening through the diaphragm into the 
lungs which were adherent to the diaphragm The common duct was completeh 
closed its walls were thick and hardened The collection oi disorganized bile 
and serous exudate, which doubtless was original!} confined in the dilated sac 
of the gallbladder, had made its wav into a cavitv formed betv een the upper 
surface of the liver and the lower surface of the diaphragm and extended through 
the aperture into the pulmonar} structure The flow oi this offensive matter 
into the bronchial tubes seemed to be the immediate cause of death 

Graham’s Case 1 ' — A man, aged 33, had had but one illness, which occurred 
three jears before his case vvas reported He vvas seized v ith pam in the region of 
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about the bronchi On Jan 10, 1908, the patient was recovering slowly The 
sputum was slight On March 11, the lung-lip fistula remained On March 16 
opera ion was performed , the scar and nearest nb were resected The lung was 
freed from the diaphragm and wall of the thorax On April 14, two smal 
bronchi still were open On August 8, the patient was d.scharg^ with the 

n C M d Tm °? 2 t’ 1909, She reported that the wound had broken open 

n March 14, and had discharged a small amount of yellow secretion, but had 

again healed The chest was in a satisfactory condition at the time this report 
was made, but the patient still complained of pain m the scar in the epigastrium 
On June 22, the patient entered the hospital again with intermittent pain m the 
epigastrium, fever as high as 40 C (104 F ), and icterus The scar again opened 
in the back, discharging a yellow secretion On July 11, a sudden sharp pain was 
felt m the epigastrium , there was slight icterus An operation was performed 
and the old wound was opened There were adhesions between the anterior 
surface of the stomach and under surface of the hver as well as between the 
upper surface of the liver and the diaphragm A large facetted stone was found 
in the common duct behind the duodenum, then numerous small ones and finally 
broken stones On August 2, the dram was removed On September 21, 
erysipelas developed on the front of the wound and on the abdomen and shoulder 
On October 11, a sudden sharp pain was felt m the abdomen and the patient was 
in a state of collapse On October 17, the patient’s condition was good, the 
appearance of the wound was satisfactory After five weeks of fever, the wound 
healed From November 23 to 28, the temperature was normal From November 
28 to December 10, there was a rise in temperature during the evening from 38 1 
to 39 5 C (100 5 to 1031 F), the wounds were diminishing and the fistula in 
the lung closed Otherwise, the patient’s condition was normal 

Smith and Rigby’s Case . 48 — A woman, aged 50, was admitted to the hospital 
on Dec 14, 1902 Eighteen morths previously she had been in the hospital on 
account of acute symptoms of cholangeitis probably due to gall stones Pain 
had developed in the right upper quadrant, associated with pyrexia and jaundice, 
but all the symptoms had subsided without operation. Since leaving the hospital, 
she had had attacks of abdominal pain from time to time, which lasted from one 
to two hours, usually after eating, both the onset and the end of these attacks 
were sudden The skin was yellowish on several occasions, but never deeply 
jaundiced For the last three months, she had suffered from pain in the back and 
in the right shoulder without relation to food , the pain was not severe Ten days 
before admission she had had a severe fit of coughmg accompanied by expectoration 
of green fluid with a very bitter taste Since then a distressing cough and expecto 
ration of similar fluid had persisted Examination revealed a fairly well nounshe 
person with a normal color The conjunctivae were a little yellow S} ’ e com ' 
plained greatly of cough, which was frequent and distressing After each fit o 
coughing, she raised, with little effort, 1 or 2 drachms of dark green, ro 
fluid expectoration with a bitter, unpleasant taste She could not ie oi 
owing to this constant desire to cough, she did not have a fever e 
were emphysematous and hyperresonant, expiration was prolonged ana n no 
and rales were audible on both sides The liver was palpated two finger b 
below the costal margin, superiorly it was not enlarged, there was s ig 
on palpation over the region of the gallbladder, there was no rub J hc sp^ 
gave a characteristic reaction for bile The urine and t e s oo . es 0 f 

I or three weeks the condition remained unchanged From 0 0 , aincd 0 f 

sputum was expectorated daily On Jan 5, 1903, tie pa ien ^ as foun d 
increasing pam in the right hypochondriac region On examination, 
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of bile being less daily, until it suddenly ceased on December 19 He was back to 
work Jan 1, 1887 During the attack, the bowels were constipated, the feces 
were a light grayish color He remained well until April 13, when he began to 
cough while riding m a street car He had a choking sensation and expectorated 
bile There was no pain After four or five da>s, he was back at work On 
April 21, examination was normal From April, 1887, for over ten years, he was 
in good health, except for alternating attacks of constipation and diarrhea During 
the latter part of this time, he noticed light colored stools and itching In early 
Maj, 1896, he noticed that he began to be jaundiced On May 31, he felt a 
sudden severe pain in the region of the gallbladder, which gradually increased, 
and soon after the onset, he coughed up a greenish fluid He remained in bed 
for one month At that time the urine was dark red The attack passed away m 
two weeks He continued to cough up bile from May 31 to November 22, with 
the exception of two or three days when he expectorated a large amount of 
mucus The amount of bile varied from a few ounces to 2 pints The skin was 
not normal in color, but it was not remarkably jaundiced When the expectoration 
ceased, the jaundice deepened On Nov 20, 1896, he showed slight distention 
A distinct swelling that was more or less tender and somewhat elastic was noticed 
below the costal margin He complained of pain in the region of the gallbladder 
The spells of coughing were more distressing when he was in a recumbent position 
The sputum contained bile and mucus but no pus Vocal fremitus was slightly 
increased on the right side Dulness was elicited on percussion from 1 to 2 inches 
(2 5 to 5 cm ) higher than normal between the midaxilla and the sternum 
Various rales were heard in the same area, also friction There were small 
amounts of bile in the urine During the cough, the patient was cyanosed The 
temperatuie varied from subnormal to normal, but was never elevated In 
Decembei and January, 1897, he again coughed up bile, the amount varying 
from y 2 to 2 pints and it was mixed with frothy mucus Gmelin’s test was 
positive The patient’s general health declined during the summer, and he was 
much weaker in December On Jan 26, 1897, an operation was performed From 
6 to 7 ounces (1574 to 187 cc ) of dark bile were aspirated from the gallbladder, 
the common and hepatic ducts were full of stones The ducts were over one-half 
inch (1 27 cm ) in diameter A cholecystenterostomy was performed, the hepatic 
flexure of the colon being used The patient died on the twelfth day from 
hemorrhage He coughed up less bile after the sixth postoperative day The 
cough tore open the suture line on the third day On the sixth day, he coughed 
up material suggesting fecal contents, but it was negative for B coli The tem- 
perature rose There was a consolidation in the lower part of the anterior right 
lung and the patient suffered from hemoptysis The sputum contained blood and 
bile On the ninth day, the blood increased Death occurred on the twelfth day 
A postmortem examination was not performed 

Graham’s Case 2 c — A man, aged 25, was in excellent health up to the time of 
an accident On January 28, he was kicked by a horse over the cartilages of the 
fifth, sixth, seventh and eighth ribs He was not knocked down and there was 
no marked contusion or injury to the cartilages He immediately felt a severe 
pain beneath the part struck and in the right shoulder He walked to the house 
and the pam increased Four hours later, he suffered intense spasmodic pain in 
the hepatic region and in the shoulder The abdomen was much distended There 
were frequent eructations of gas, which relieved the pain He expectorated mucus 
tinged with blood The pain was relieved by morphine for four davs, then 
pneumonia developed in the lower anterior part of the lung, the inflammation 
subsided in about a week, but the consolidation remained Fluid formed m the 
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Stu mpff’s Case 35 (according to Burgess) —A woman, aged 50, suffered from 
attacks of biliary colic from 1903 to 1907 She was operated on Dec 19, 1907 and 
s lowed a perforation of the gallbladder with considerable infiltration’ along the 
common duct Cholecystectomy was performed with gauze drainage The ivound 
discharged for two months, then healed In June, 1912, she had diffuse bronchit.s 
with a blood-tinged expectoration Examination revealed the spleen and the liver 
enlarged and firm, albuminuria, 5 per cent On August 24, the woman was 
knocked down by a bicycle. Three days later, she had severe pam in the right 
side and coughed up large quantities of thin, yellow, frothy mucus, the stools 
became colorless Afterward, days of expectoration of bile alternated with days 
free from sucli expectoration On September 16, pleurisy associated with effusion 
developed m the right side, but the fluid was free from bile Eleven dajs later 
the expectoration of bile finally ceased On November 14, death occurred after 
two days of peritonitis Autopsy showed diffuse peritonitis, apparently extending 



Fig 18 (Stumpff’s case) — Gallbladder has been removed, common duct 
obliterated by scar tissue , fistula to the duodenum from dilated ducts , stones still 
present m the biliary ducts 


from a phonephrosis , extensive adhesions of both the right lung and the right 
lobe of the liver to the diaphragm, and a small cavity the size of a pea at the 
posterior upper surface of the liver m the midst of the adhesions This cavitj 
contained bile-stained fluid and communicated both with a bronchus and with the 
bile ducts The main bile ducts were much dilated The lower end of the 
common duct was completely obliterated A narrow fistula was present between 
the common duct and the duodenum just beyond the pylorus Several snia 
calculi and some bile sand were found in the common duct, the calculi being jus 
sufficiently large to produce an intermittent complete blocking of the fistula 
Tuckwell’s Case 50 — A woman, aged 60, was admitted to the hospital on 
Jan 22, 1870 For six years, she had had severe attacks of vomiting, pain m 
epigastrium and jaundice Each attack lasted from three to six weeks The 1 
attack had occurred ten weeks before admission The present one began 
admission, with severe pam in the epigastrium and back, accompanied by vomit. 
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Ido and Yasuda’s CAse ’ — A woman, aged 20, who was admitted to the hospital 
on April 20, 1910, had suddenly had a boring pain in the epigastrium one night, 
it did not radiate, and continued for a week At the age of 17, she had suffered 
from general weakness and malaise and icteric urine without demonstrable cause, 
a week later, she had had icterus In the course of the disease, symptoms of 
pneumonia had developed suddenly A bitter tasting sputum varying in color 
from that of an egg yolk to a greenish color was expectorated in large amounts 
After three weeks the patient had recovered Since that time, attacks of coughing 
would occur, after a rise in temperature, and the patient would expectorate gall- 
like sputum Attacks of from five to fourteen days’ duration recurred many times 
yearly 

Physical examination revealed an infantile person, backward m development, 
poorly nourished, and slightly anemic The epigastrium was slightly sensitive to 
pressure, dulness of the lner in the right mammary line began at the fourth rib, 



Fig 9 (Ido and Yasuda’s case) — Empyema of the gallbladder and fibrous 
pencholangeitis , spontaneous fistula of bile ducts to duodenum and fistulous 
opening through the diaphragm to the bronchi 

the lower border being hard and sharply defined, and three fingerbreadths below 
the costal margin The surface of the liver was uneven, knobby and coarselj 
granular The spleen w r as somewhat hard and enlarged The feces were pale 
and foul Parasites were not found There was a slightly dull area anteriorly 
and posteriorly at the base of the right lung, and there were signs of bronchitis 
in the remaining parts of the lungs Sputum was expectorated in small amounts, 
at this time, it was colorless, foamy and slimy, showing microscopic pus cells, 
lung epithelium and various micro-organisms Results of examination for tuber- 
culosis bacilli were negatne There were Hemoglobin, 62 per cent, red blood 
cells, 2,670,000, and w'hite blood cells, 10,000 The Wassermann reaction was 
positive The urine w r as icteric There was a distinct reaction to Gmehn’s test, 
and there were traces of urobilin and albumin A roentgenogram showed a 
diffuse broad shadow' in the lower part of the right lung On the third daj, the 
temperature w r as from 389 to 394 C , a dull pain was felt in the right side of the 
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r!!l Ca ed be Jo w with the open-mouthed branches of the hepatic duct The 
gallbladder was filled with dark bile and numerous gallstones of varying sizes 
The common duct was dilated widely by a calculus the size of a small bean at 
the duodenal opening The hepatic duct was blocked by a large dark concret.on 
which sent shoots into all the large terminal branches of the duct All the bile 
ducts were much dilated The fistulous opening was large enough to admit a 
small catherer The opening led through the diaphragm from the pleura to a 
smaller suppurative cavity in the liver (an offshoot from the large abscess) and 
thence by a large open-mouthed branch of the hepatic duct into contact with one 
of the offshoots from the large concretion 


Tyrman’s Case 38 — A man, aged 22, was admitted to the hospital on Nov 18, 
1908 He had fired a shot from a small caliber service rifle toward his right 
bi east after being scorned in love, and had been picked up on the street, given 
first aid and brought into the hospital one hour later Examination revealed 
marked collapse, outspoken pallor, a state of shock and bloody sputum There 
was a hole the size of two farthings in the right mammary line at the fifth rib, 
the surrounding area was stained black The exit wound, the size of one farthing, 
was in the right scapular line between the ninth and tenth ribs , there was a 
sucking wound Dulness was heard over the right thorax, and tympany to dulness 
at the right apex The patient was treated for shock, and the wounds were packed 
Bleeding from wounds continued for three or four days, and the patient’s 
condition remained unchanged On November 25, the dressings were soaked with 
bile Nearly 1,200 Gm of necrotic tissue cells, pus and fibrin were drained The 
stool and the urine were normal On November 27, dressings were applied three 
times a day , the output of bile lessening generally On November 29, there was 
about 800 Gm of secretion, demonstrably more after eating, most marked on 
sitting up To the author’s amazement, the patient coughed up a quantity, from 


about 80 to 100 Gm , of slimy green bile, mixed with pus cells and very bitter to 
the taste In the sputum glass, there was a larger lower layer of greenish thin 
fluid and an upper layer of clear, foamy, whitish-yellow fluid From November 30 
to December 21, the bile from the wound diminished to about 600 Gm daily , there 
Was more when the patient was in an upright position and sitting than when he 
v as lying down About 50 Gm of secretion was coughed up daily On December 
22, under chloroform anesthesia, the fifth and sixth ribs were resected for about 
12 cm. toward the axillary line. Adhesions between the lung and the diaphragm 
were freed by blunt dissection. A resistant strand about the size of a finger with 
a broad base was separated by instruments A large wedge-shaped cavity was 
found with thick connective tissue walls, tenting up the diaphragm two finger- 
breadths at the place of separation of the strand Possibly part of this may have 
been due to the convexity of the liver At the base of the strand and immediate y 
adjacent to it, there was seepage of bile On December 23, a slight amount o 
biliary sputum was expectorated, an irritating cough -was present, only a sligi 
seepage of bile occurred The record made on January 14, was that the course 


of the illness was uneventful , the wound had closed 

Van Wijhe and Hammer’s Case "—A woman, aged 57, entered the hospital 
on Aug 7, 1920, with a complaint of hemoptysis For fourteen days she ha e 
coughing and expectoratmg bile Since November, 1919, she had re ™ ai ™- _ 
tinually sick with grip, but it had not prevented her from wor mg J 1 as 
showed a small woman with kyphosis and emphysema, but no icterus 

residual pneumonia in the lower part of the right lun £ T e lve *. readmitted 
enlarged, but not painful on pressure In 1883 and 1885, she had be n admittc^ 

to the hospital and had been shown at the Congress of Dutch Surgeons 


c 
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of the edge of the liver was sensitive on pressure The dulncss of the liver 
was lower than normal, the upper border being in the seventh interspace Few 
rales were heard over the dull tympanitic zone On September 2S, operation was 
performed, the liver showed venous hjperemia The gallbladder was large and 
the entire region was bound down with wide dense adhesions The gallbladder 
was opened and emptied of SO cc of dark green clear bile and soft stone (this 
could be mashed up with the fingers to a paste) Other stones were not palpable 
A fistula could not be found The gallbladder was drained The condition ran 
its course without fever or complications After waking, the patient coughed 
up a minimal amount of biliary fluid From the afternoon of operation, the cough 
which raised bile ceased, and bile did not flow from the dram Eight days after 
operation, the stool was colored Only mucus came from the dram On 
November 3, the patient was well She left the hospital and went to work Two 



Fig 10 (ICehr’s case) — Spontaneous healing of pulmonary fistula by cholecys- 
tenterostomy 

years later (October, 1908), she again had pam in the epigastrium, vomited, was 
jaundiced and had acholic stools The expectoration was stained a slight yellow 
once (the patient suffered from chronic bronchitis), but bile was never coughed 
up again On Feb 2, 1909, an operation was performed There were adhesions 
to the intestines and the liver adhered to the abdominal wall The gallbladder was 
the size of a hen’s egg There was a tear on the medial side of the former 
operative site, from which a white, thick, odorless fluid emptied Suddenly, a 
white bladder appeared in the operative field Echinococcus was found in the 
liver and adhesions separated in the region of the hepatic duct from the liver, a 
hard crackling paper-like mass was palpable, manifestly a calcified echmococcic 
wall The cyst cavity was many chambered and very deep Both the mother and 
daughter cysts were expressed Two drains were inserted On the following 
day, bile flowed from the cyst m the liver cavity The stools were acholic for 
five weeks The jaundice cleared up and the wound healed slowly Another 
incision was made posteriorly under the twelfth rib The fistula closed on May 24, 
and the patient was discharged on June 5 
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pam in the abdomen, especially in the right lower quadrant, and repeated vomiting 
He was bathed in perspiration and felt cold, the pulse was scarcely palpable S 
the rate was rapid There was an outspoken picture of threatened collapse and 
marked meteorism Pam developed m the region of the cecum Slight pressure 
here was painful Considerable swelling of the liver was noted, the lower edire 
was two fmgerbreadths below the costal margin During the next week, the pam 
became localized more and more to the region of the liver There was a marked 
swelling of the liver, one liandbreadth below the costal margin The patient 
became jaundiced and had clay-colored stools The gallbladder was palpable, it 
was the size of a small apple and sensitive The general condition was very 
unsatisfactory On August 1, lie had a chill with fever to 41 C (105 S F), 
severe dyspnea , a picture of pleurisy of the right side and a painful cough with 
slimy sputum Dulness was heard over an area, a liandbreadth in width to 
right lateral and posterior part of the thorax On August 10, the chest uas 



Fig 21 (Weiler’s case) — Subphremc abscess, empyema, stone m the common 
duct and gallbladder, spontaneous fistula to duodenum and fistula to bronchi 


tapped, but no fluid was obtained , the patient refused a second puncture. With 
the onset of pleurisy and other symptoms, the swelling of the liver and gall- 
bladder diminished The gallbladder was no longer palpable The pam disap- 
peared During September, he coughed up large quantities of foul sputum daily, 
which varied from pure pus m the course of next two days to egg-yolk staine 
sputum, and then to a strikingly thin fluid consistency The patient comp amc 
of a bitter gall taste The jaundice was reduced, and there were fewer cay- 
colored stools, there was a small amount of bile in the urine On ecem cr , 
the patient coughed up gallstones There was rapid improvement throughout 


January . Q „. 

Weiler’s Case“-A woman, aged 45, entered the hospital on April a), * 
Twenty years previously she had had pleurisy on the left side. en year * . 
years previously she had had gallstone colic She had been cured a 
The patient S a,d tot her color had been very yellow but that she d d no. to 
when the gallstones had passed Ten days before admission, she became 
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lung was adherent in toto to the ribs and to the diaphragm, m which there was an 
opening of 22 mm communicating with the hepatic parenchyma and with the 
pulmonary tissue, there was a cavity with calcified walls with infiltration of 
biliary pigment The duration of the condition was twenty-one months 

MacDonald’s Case 53 — A butcher, aged 49, was admitted to the hospital on 
April 12, 1890 He had had syphilis m 1864, and in 1872 had lost his right eye 
and the whole soft palate through syphilitic ulceration He had had malarial fever 
five months previously One month before admission, he had had a dry cough 
which lasted one week At the end of that time he had coughed up a large amount 
of purulent material For two weeks this type of expectoration had continued, and 
he had easily raised large amounts when he leaned forward The sputum had 
become thicker and less in amount and a few days before admission it had 
become dark Physical examination revealed a poorly nourished man Submucous 
crepitant rales were heard over the whole of the right lung, but were more 
marked toward the base , rales were heard also over the posterior lobe of the left 
lung A constant irritable cough developed The liver was palpable to within 
1 inch (2 5 cm.) of the umbilicus The expectoration was frothy and brownish 
On April 20, a large amount of mucus heavily charged with bile was expectorated 
The cough continued to be especially violent at night The expectoration stained 
his moustache, beard and hanherchief a bright yellow Bile w'as absent from 
the stools On April 27, the expectoration increased in amount The conjunctivae 
had an icteric tint The urine was the color of porter Slight anasarca occurred 
m the right foot On May 1, the biliary sputum had increased, an almost incredible 
amount of bile thus being expectorated Most of it was raised from one half to 
one hour after eating food The cough kept the man and the other patients 
awake The stools were free from bile On May 20, all expectoration ceased and 
none w r as raised for four days, but after that it appeared in increased amounts 
On May 30, the rales had cleared up The dulness of the liver had diminished 
The stools were still white He was put on antisyphihtic treatment because it was 
believed that the obstruction was due to a syphilitic lesion which caused either 
occlusion of the hepatic duct by ulceration or more probably a gummatous growth 
pressing on it On June 7, he was apparently improved The cough and biliary 
expectoration was less On June 19, the cough and biliary expectoration had 
ceased Bile now appeared m the stools for the first time since April 20 On 
July 14, he was discharged The abdomen showed a slight amount of ascites 
The condition of the lungs w r as satisfactory On July IS, he presented himself 
again He had a violent attack of coughing during which he expectorated three 
small biliary calculi, two of which were facetted and about the size of a split pea , 
the other about one third of an inch long and one eighth of an inch in diameter 
forming a perfect coil of a tube (bronchial ? ) The cough ceased after the 
stones were coughed up The patient has since returned to work feeling well, and 
has not suffered pam or colic of any kind 

Mandard’s Case 15 - — A man, aged 70, became sick in November, 1849 For 
some time he had suffered with vague and irregular pains at the base of the chest, 
until he was seized with fever, dyspnea, cough and violent pam in the right 
thoracic region A diagnosis of pneumonia at the base was made The disease did 
not follow the regular course, and instead of terminating by resolution, passed to 
a chronic stage There w r as abundant expectoration of purulent sputum, which 
was thought to be due to an abscess of the lung, but the sputum soon took on 
other characters It became brown green, then bilious At the same time, the 
amount of expectoration increased definitely, wuth fits of coughing w T hich brought 
up quantities of bile On auscultation, there were all the signs of a cavity at 
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and ceased altogether about a month after operation He was discharged on 
Jan 9, 1922, feeling well and free from cough, having gained several pounds 
in weight The wound was healed Crepitus at the right base of the lung had 
disappeared, but some dulness remained Signs in the abdomen were unchanged 
Six fnonths later, he was well and doing full work He regained his former 
weight The enlarged veins of the abdommal wall had disappeared, and the only 
sign present in the right side of the chest was a slight persistent dulness 
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unne Frum 1 to 1 ^ pints of extremely offensive bile and pus was coughed up 
in twenty'- four hours The pus was crowded with bacteria There were no 
tubercle bacilli or elastic fibers, and manifestly the pus was not caused by a 
bronchiectasis On May 21, 1903, operation was performed The liver was 
enlarged and cirrhotic There were firm adhesions from an old shrunken gall- 
bladder and the lower surface of the liver to the stomach, duodenum and colon 
A gallstone the size of a small nut was found impacted m the hepatic duct It 
was removed Numerous adhesions were found between the dome of the liver 
and the diaphragm The hepatic duct was drained The expectoration of bile was 
immediately arrested, but pus continued The expectoration of bile returned on 
the third day, and then gradually became less The cough gradually diminished, 
and the purulent expectoration rapidly decreased The wound healed in a month 
Two months later, the patient was much improved, and was gaming weight 



Fig 12 (Mayo-Robson's case) — Fistula to the bronchus due to a stone in the 
right hepatic duct 

rapidly, coughing up only small quantities of mucopus without bile There was 
no jaundice, all bile passing by the bowel 

Nermord’s Case .' 1 — A woman, aged 50, was admitted to the hospital on 
April 13, 1891 She had had scarlatina at 10 and angina at 17 She was alwa>s 
well until 1883, when she suddenlj had a chill and vomited bile (about a basin 
full) Immediately after that, continuous pain developed, which was localized 
to the right hypochondrium It was so intense that she could not bear the 
weight of even a sheet m that region In the eiening it was noticed that she had 
become yellow' all oier and that the stools W'ere white The pain lasted four or 
five days, but disappeared following the use of purgatives, then the jaundice 
lessened and the stools became colored She remained weak for three or four 
weeks, her appetite returning little bj little. E\erj jear for eight jears, she had 
two or three days of acute pain in the right bipochondrium, accompanied b} a 
subicleric tint of the skin and decoloration of the feces, but this condition cleared 
up promptlj and she resumed work In October, 1890, there was renewed pain, 
but it was less than usual, jaundice occurred, and the stools soon became 
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neck on the right A slight swelling without discoloration was noted, and hot 
applications were advised by his ph}sician As the swelling and slight pain did 
not improve, he was referred to me, April 7, 1923 

Physical Examination — The patient was well developed and weighed about 
140 pounds (63 5 Kg ) , Ins phvsical examination w'as normal, except the right 
upper arm A marked swelling of the outer side of the right upper arm, oxer the 
prominence and insertion of the deltoid muscle xvas present The skin xvas normal 
in color over this area, and neither dilated nor enlarged xeins xvere noted The 
mass was markedly indurated, nearlv bonv in consistency, smooth and not lobulated 



Fig 1 -a and B present the roen.genographic appearance ^ 
mI J, showing beginning bone formation ,n soft parts C D £ 
increasing bony formation 

and impressed one as being in the ^ ^erus ^The'mass was 

mass and the growth was shghtb movabl q{ the arm over the head 

slightly painful on pressure and on full e ^ hmlted The gnp 

Motion of the shoulder, elbow, wrist, or ■ fi _ g Slde Roentgenograms 

=r- rr tap % 

wolence one month previous!} 
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thick dark green bile on which floated some nummular material was coughed 
up The patient was very tired On May 3, 500 Gm was expectorated On 
May 5, the sputum was so thick that she was scarcely able to expectorate it 
Acute pain had developed in the right hypochondnum the day before, radiating 
to the right shoulder She was very much oppressed, and continued to lose 
strength, the least movement caused fatigue A puncture was performed near 
the right kidney and a slightly bile stained liquid was removed Death occurred 
on May 6 at 10 a m All the time she was in the hospital the feces were without 
color 

Autopsy revealed an enlarged liver, with a slightly irreguar, granular, green 
colored surface The extra hepatic and intrahepatic bile channels were greatly 
enlarged and crammed with biliary calculi The common duct was the size of the 
small intestine There was a large calculus at the intestinal orifice The gall- 
bladder was adherent to the duodenum by its fundus It contained biliary calculi 
and little bile On cutting the liver, the bile channels were dilated and filled with 
calculi in considerable quantities as if a solid had been injected and then frag- 
mented They were bathed in a purulent greenish liquid The liver, diaphragm 
and base of the right lung were adherent at the posterior costodiaphragmatic sinus 
Here there was a canty the size of mandarin with irregular walls flattened from 
above It contained a green liquid mixed with pus and bile The fistulous tract 
on the biliary s.de could not be found, but on the pulmonary side it was traced 
through to the bronchus 

Oetiker’s Case“ — A man, aged 46, was admitted to the hospital on Sept 10, 
1925 His health had been good until one year previously, when he became ill 
with icterus and an enlarged liver After a rest, he felt fairly well and worked 
until three months before he was admitted to the hospital At this time icterus 
again appeared and disappeared together with a sudden onset of a cough with the 
expectoration of bile There was no pain, but striking emaciation and weakness 
Examination shows sclerae with a subictenc tint, otherwise there were no signs 
of jaundice The liver was firm and somewhat enlarged It was painful, and 
there was a nodular tumor of the left lobe reaching almost to the umbilicus, it 
was only slightly displaced on respiration An area of dulness like a second heart 
figure mounted over the dulness of the liver turn fingerbreadths to the right of 
the sternum He had emphysema of the lung, bronchitis and pleurisy m an area 
the breadth of the hand in the right posterior inferior part of the chest There 
w r as a daily expectoration of bile mixed w'lth mucus v ary mg in quantity' from 
800 to 1,100 cc The appetite was good There was no vomiting, and the stools 
w'ere acholic The temperature was normal m the morning, m the evening it 
rose to 37 8 C (100 F) and exceptionally to 38 4 C (101 IF) In a roent- 
genogram, the upper edge of the liver was indistinct and passed over into a 
cloudv consolidation of the right lower lobe When iodized oil 40 per cent was 
injected, the bronchi of the lower lobe appeared widened vwth irregular inlets, 
especially in the thickened part Further examination after four days did not 
show any iodized oil in the liver The sputum did not contain an> tumor cells, 
scolices or booklets Eosmophilia did not occur The Weinberg and intra- 
cutaneous tests with echinococcus fluid were negative A differential diagnosis 
was made between abscess, tuberculosis, echinococcus and malignant disease of 
the liver with a breaking through and encroachment on the lung It was decided 
a definite diagnosis could not be made The condition v\as probably multilocular 
echinococcus or carcinoma 

The patient asked urgently for operative relief because of the extraordinarily 
troublesome cough which gave him no rest at night When the abdomen was 
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Fig 3 — Appearance of tissue removed at first operation 
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Parson’s Case 04 — A young man was seen on February 2., with a temperature 
of 103 F , he had a pulse rate of 128 and a very dark skin Extreme tenderness 
was elicited in the right hypogastrium with considerable swelling and dulness 
extending above the costal cartilage Deep percussion revealed the left border of 
the liver 5 inches (12 7 cm ) to the left of the median line The gallbladder was 
also greatly distended Expectant treatment was instituted The condition 
remained unchanged for five days The stools were white and the urine con- 
tained bile On February 7, a dry hard cough developed and on February 8, he 
began to expectorate large quantities of bile, shown by nitric acid and Petten- 
koffer’s test He became delirious and sank rapidly On February 10, the sputum 
became normal in color An enema gave a healthy dark passage from the bowels 
Corn alescence was rapid and on February 14, he was about the house, though he 
was much emaciated 

Perrier’s Case / 5 — A man, aged 34, was admitted to the hospital on April 30, 
190 0 He gave a negative history as to his present illness Eleven years previouslv 
he had noticed a sharp pain in the region of the liver on the right side Some 
days later, a frank hepatic colic developed One month later, he had another 
attack which lasted eight days Every year since, he had had similar attacks 
during the month of December During the interval, he was well and did not 
have any symptoms He was said to have had pleurisy on the right side five years 
before admission He remained at rest for a month The symptoms were slight 
so he did not remain in bed In March, 1899, his color turned yellow some days 
after he had noticed that his urine had a dark tint The jaundice increased until 
the end of June He was weak, but did not suffer Pigmentation then diminished 
rapidly, but he felt ill at ease and tired and was without forcefulness or courage 
A tumor appeared in the epigastrium, and the right side of the hypochondrium 
was enlarged The pain became severe, immobilizing him completely He vomited 
often That winter the tumor diminished soon after the appearance of a trouble- 
some cough, accompanied by expectoration of bile The cough was almost con- 
tinuous for six weeks He spat up almost continuously small mouthfuls of a 
greenish foamy, often very bitter liquid Sleep was impossible on account of the 
asphyxia He could sleep a little with his head supported against the bed He 
suffered from considerable weakness and emaciation The liver and the spleen 
were enlarged, over the lower fifth of the right lung posteriorly there was a 
zone of tympany, the percussion note was fiat Breath sounds were diminished 
There were moist and cavernous rales The biliary expectoration did not contain 
pus or false membranes He had never observed anything but bile with the excep- 
tion of a slight amount of blood for one or two days The urine and feces were 
normal Operation was performed, the eleventh and twelfth ribs being removed 
Adhesions were not present The pleura was opened deliberately to create pneumo 
thorax and to cause collapse of the lung Intense dyspnea was felt in the evening 
The expectoration diminished A violent pain developed in the side, the tempera- 
ture was 38 5 C (101 3 F ) and profuse sweats developed There was progressive 
amelioration of the symptoms on May 11 On the following day signs of general 
bronchitis appeared The biliary expectoration increased progressn cly until it 
became as abundant as before operation The wound suppurated Blood was 
found m the sputum occasionally Since the eiening of June 24, blood mixed 
with bile had been expectorated in considerable quantities In the morning, the 
expectoration w r as almost cxclusnelj biliary On July 4, he left for the country 
Every day during the last dais of the report he had a true hemoptysis The 


64 Parson Boston M and S J 106 190, 1882 
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SUMMARY 

rills patient was under my care and observation for more than 

four years Roentgenograms taken at short intervals make up an 

important part of the record The most characteristic roentgenogram 
are shown (figs 1, 2 and 4) ^nograms 

The chief factors of interest are 

1 The condition was caused by indirect violence— no blow to the 
seat of growth but muscular exertion Probably the stripping of the 



Fig 4 — A, D, C, D and E show the recurrence following the first operation 

periosteum and hematoma were the chief etiologic factors, the same 
factors encountered in a patient with myositis ossificans following back- 
ward dislocations of the elbow 

2 A steady painful growth persisted for twenty months, not show- 
ing any tendency to become stationary or to recede or a tendency to 
metastasis The pam was increasing as the nerves were encroached on 

3 Recurrence occurred following removal This is the usual histon 
of removal before awaiting the stationary or receding stage 
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1 inch in diameter and about 2 inches in length, partly extruded m the duodenum 
The common duct was incised and a mass spooned out, it was cheesy, gritty, “too 
soft to evacuate as a whole,” and weighed 2 drachms The gallbladder was 
incised, and the stones were removed The patient coughed once on being put to 
bed, spitting up a pellet of black bile-stained mucus Toward morning, on 
April 10, about a teacupful of frothy mucopus stained a dirty brown was coughed 
up The cough was troublesome, and there was some bronchitis The patient’s 
progress was uneventful She was out on the sixteenth day The sinus discharged 
bile for six weeks Generally there w r as no expectoration during the day, but e\ery 
morning she coughed for a gradually decreasing time and emptied some cavity in 
her lung, the amount evacuated was about a teacupful for the first few weeks, 
and then it lessened gradually On June 12, 1912, the sinus had healed, the 
product of expectoration was reduced to about six specimens of nummular sputum 
each morning Further record of the case was not made 

Schlesinger’s Case 41 — A man, aged 64, entered the hospital on Jan 27, 1906 
He had been healthy until 1904, then for two w'eeks, he had fever and severe pain 
in the right costal margm and shoulder and he vomited greenish fluid Jaundice 
was not present Two months later, he again had pain in the region of the liver, 
loss of appetite, constipation and hiccups The attack lasted longer than a month 
The urine was dark On the right side, there was a massive dulness at the apex 
toward the axilla and a dulness forward on the base of the lung but not posteriorlv 
Friction rub could be heard over the liver Breath sounds were diminished at 
the base in the area of dulness, and vocal fremitus was diminished The skin 
over the dull area was edematous Jaundice was not present There was no bile 
in the urine, but urobilin was demonstrated A puncture m the sixth interspace in 
the midaxillary line gave a yellow, clear exudate, containing polymorphonuclcars 
The patient was discharged after five weeks From that time he coughed con- 
tinuously and had pain on pressure over the margin of the right ribs After two 
months, without any special previous pain, he suddenly coughed up so great a 
quantity of greenish colored, clear fluid that was not foul as nearly to suffocate 
him This measured about half a liter Since this time, the expectoration had 
been greenish and had a bitter taste In spite of great effort, only a little sputum 
was raised During the month before he was admitted to the hospital, the patient 
was markedly emaciated and often had fever He was constipated 

Examination showed an emaciated man without jaundice or edema His 
breathing was labored and accelerated There was a slight even rise in tempera- 
ture Outspoken acra cyanosis was noted The right side of the thorax lagged 
The percussion note at the apex and the base of the right lung was shorter, 
higher and somewhat tympanitic Dulness was present from the mamillary line 
axillavvard in a straight line, limited by the upper edge of the sixth rib, and 
extended somewhat toward the scapular line Bronchial breathing was heard in 
the dull area, directly over the dull area, there were numerous, medium and fine 
vesicular rales Over the remaining part of the lung, especially at the right apex, 
isolated coarse rales were heard Vocal fremitus was absent in the dull zone, 
bronchophony could not be elicited The edge of the liver was not palpable, per- 
cussion over the liver and the dull area of the thorax was painful A tumor was 
not found in the region of the liver nor was there anv free fluid m the abdomen 
The urine was normal The sputum was moderately abundant, mucoid, ropv and 
stained a deep green-yellow , it had a stale odor and an alkaline reaction In 
unstained preparation much mucus and fattv degeneration epithelial cells from 
the mouth were found but no neoplasm, scoliccs, hematoidin crvstals or liver cells 
Elastic tissue and other tissue were not demonstrated, and few leukocvtes There 
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4 In the differential diagnosis this condition could be confused 
with periosteal sarcoma, as it resembled it m its steady growth and 
failure to cease growing, the roentgenograms made prior to the first 
operation (A, B, C, D, E, F m fig 1 and A, B, C in fig 2) showed the 
cortex intact and not eroded and irregular as would be expected in 
sarcoma and, again, the original roentgenograms show better than the 



Fig 6 — Laboratory specimen sawed longitudinally showing destruction ot 
cortex 



Fig 7— Appearance of growth with soft parts dissected awav 


reduced prints do, the shadows laid down parallel to the shaft (gn mg 
the so-called dotted veil appearance) rather than at right anges as is 

often noted m sarcoma 

5 The first operation was performed to relieve pain and to excise 
a steadily growing tumor of twenty months’ duration that sue cm 
became much more rapid in growth the second operation ampti a io 
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SchtjLtze’s Case " 0 — A woman, aged 25, was admitted to the hospital on 
Feb 6, 1873 She was generally healthy, except for minor ailments From the 
middle of August, 1872, for ten weeks there had been icterus with marked pain 
m the region of the liver In December, 1872, the condition had recurred, but 
after six weeks in the hospital she had returned to work On Feb 3, 1873, icterus 
had developed On the evening of February 5, she had had a chill followed bj 
fever, severe headache and pain in the right h> pochondnum, nausea and vomiting 
Examination revealed marked icterus The patient was doubled up with intense 
pain in the region of the liver and the right shoulder The temperature was 
40 7 C ( 105.2 F ) , the pulse rate, 108 Percussion in the region of the liver was 
scarcely tolerated On February' 7, the fever was 41 C (105 8 F) On 
February 8, she had herpes labialis, and the liver w r as enlarged. On February 10, 
the liver extended from the fourth right rib to the navel Icterus was present 
until February 13, and then a clear reaction was not demonstrated m the urine 



Fig 17 (Schultze’s case) — Subphrenic abscess with fistula to broncheietic 
cavities at the base of the lung Stone at the junction of the cjstic and common 
ducts 

The fever remained high after the diminution of icterus The stools remained 
remarkably graj to jellow gra> Gallstones were not found Coughing was not 
marked On March 8, a scant}, slim} material mixed w'lth a slight quantity of 
blood was coughed up The lungs were normal On March 25, after she had 
been nauseated for a day, had vomited once and had had a feeling of marked 
oppression, a large quantit} of stale-smelling, but not fetid sputum was expec- 
torated The sputum was the color of the }olk of an egg and was coughed up in 
abundant quantitv at various intervals Microscopical!}, the }ellow color was not 
scattered in a diffuse wa} through the whole mass of the sputum, but was present 
as smaller or larger clear }ellow flecks m individual preparations These }ellow 
flecks disappeared when potassium h}droxide were added, and the entire prepara- 
tion no longer had a uniforml} }ellow color Addition of nitric acid changed 
the }ellow to green Parti} destro}ed pus cells and a great quantit} of hematoidm 
costals composed the great mass of sputum There was expectoration of this 
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Maduromycosis is being encountered in the United States with 
increasing frequency The first case was reported by Wright 1 of 
Boston in 1898 , the second by Boyd and Crutchfield 2 of Galveston in 
1921, and the third by Gammel, Miskdjian and Thatcher 3 of Cleveland 
in 1925 The case reported here is the fourth to be rejyorted in the 
United States 

Previous to 1916, this and other clinically related conditions were 
known in English-speaking countries as Madura foot or mycetoma 
The three cases which have been repoited m the United States were 
described under one of these names The former name was first used by 
Colebrook of the Madura dispensary m India, m 1846 The latter term 
was originated by Carter 4 5 of London, between 1860 and 1874, who was 
the first to recognize the fungus nature of this giotip of diseases In 
1916, Chalmers and Archibald r> defined mycetoma as a group name 
embracing the subgroups actinomycoses and the maduromycoses The 
actinomycoses are familiar in America, but until recently the recognition 
of maduromycosis has been rare 

According to the definitions formulated by Chalmers and Archibald, 
the maduromycoses, although clinically similar to the actinomycoses 
differ in respect to the microscopic appearance of the causative fungi 
Clinically, both are chronic inflammations manifested bv swellings winch 
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to that of a hazelnut were found in the gallbladder It was remo\ed and nine 
black, pea-sized stones were found in the common duct Two days postopera- 
tively, bronchitis developed The stitches cut through during the attacks of 
coughing On May 17, the temperature was falling, and the wound suppurated 
On August 19, severe pain developed in the right side, the temperature in the 
evening was 39 C (102.2 F ) Bronchitis developed in the lower lobe of the 
right lung, but was not striking, cough was present The pain was localized 
under the right costal margin and radiated to the back , it occurred in attacks On 
Jan 4, 1907, the patient entered the hospital again, still complaining of pain in the 
right costal margin She brought a letter from her local physician which stated 
that m the beginning of April, 1907, following much coughing and severe sticking 
pain, she coughed up a green, biliary, bitter sputum, otherwise, her complamts 
were as formerly Operation was refused After a little time, the expectoration 
became white again The condition was better until a new attack which occurred 
in the middle of October, 1907 The patient still refused operation Examination 
revealed weak breath sounds in the right side of the back, perhaps also in front 
on the right side, moist coarse rales, much coughing, abundant sputum, and a 
small but not painful liver In November, 1907, she coughed up sputum that 
varied in color from yolk yellow to yellow-brown Microscopically, there were 
few erythrocytes, many w'hite blood cells, and mucus On November 2, she had 
a septic temperature and coughed in attacks which lasted several hours unless 
morphine was given She expectorated a large amount of yellow and green 
sputum, which gave clear bile reactions and tasted bitter The urine contained 
some bile Posteriorly, the right lung was dull to the axilla, large and middle 
sized rales were present The liver was not increased in size, the stool was 
acholic On November 6, there was less fever and the patient was subjectively 
better There was less bile in the urine, and only a trace of it m the sputum On 
November 8, there was slight icterus Posteriorly', the lower part of the right lung 
was dull in an area measuring 5 or 6 cm longitudinally, anteriorly, numerous 
sticky rales were heard, which became more audible higher up On November 12, 
the temperature increased The patient could not rest unless morphine w T as given 
The sputum and the urine contained an increasing amount of bile The patient 
was well nourished, but weak, and was annoyed by much coughing and a bile- 
stained, thick, purulent sputum She suffered from severe pain in an area 
anterior to the axilla which extended between the eighth and eleventh ribs 
Dulness w r as elicited over the same area and also over the lower lobe of the right 
lungs, bronchial breathing and rales were heard On November 16, the seventh 
and eighth ribs were resected in the anterior axillary line The lung was adherent 
in front to the axilla and the diaphragm, but was free posteriorly The liver 
appeared to be adherent below, this was confirmed by incision of the liver The 
cavity in the lung contained a foul-smelling, bile-stained abscess the size of a 
hen’s egg, and a cavity about the size of a walnut was found in the liver It 
e nptied itself of a few yellow-brown tissue hulls resembling echinococci In 
the depth of the cavity, there was a three-branched communication with a bronchus 
A tampon was emploved Fever and jaundice developed the day after operation 
The membrane was removed Echinococcosis was diagnosed as microscopic 
examination revealed an cchinococcic wall On November 27, slow healing began, 
the expectoration became less, and was white The wound of the previous opera- 
tion was again opened vvidelv on December 20 The bronchus opening was still 
easy' to find, but no longer communicated with the liver The cavitv communicat- 
ing with the bronchi was lined with epithelium Energetic treatment was 
instituted with Paquelm’s cautery , this was also applied to the surface of the lung 
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that the local tenderness had increased There was no change in the thora\ 
The patient remained the same until January 17, when the stools became pale, but 
not definitely clay-colored The urine also showed a trace of bile On Januarj 21, 
the stools were clay-colored, the cough was the same, but increased when the 
patient lay down. When she lay on the left side, she coughed up more fluid 
There was tenderness at the right costal margin On February 4, there was no 
bile in the urine , the stools were only slightly paler than normal The shin w as 
slightly yellow, and the conjunctivae were definitely icteric The amount of 
sputum was the same On February 7, epigastric pain and cla> -colored stools 
appeared On FeDruary 17, operation was performed, and the adhesions of the 
gallbladder to the colon were released The gallbladder was empty and contracted , 
the walls were thickened and fibrous The cjstic duct was slighth dilated, the 
common duct was the size of the forefinger Calculi were found low down in 
the common duct behind the head of the pancreas The common duct was opened 
and the two calculi were removed Drainage w r as instituted through the gall- 
bladder The calculi were facetted, the larger one being the size of a marble, the 
smaller one, the size of a hazelnut On February 18, she aonnted bile-stained 
fluid and blood The cough had almost ceased, so that the patient could laj 
on her back without much discomfort She still coughed up mucus and bright 
green bile occasionally On February 20, there w’as still a slight amount of bile- 
stained sputum On February 21, her cough had almost entirely disappeared 
There was little sputum, and it did not contain a trace of bile Bj February 
23, there was practically no cough A fecal fistula opened One month after the 
operation, she was sitting up , a slight amount of bile still discharged about the 
wound, the fecal fistula was closed Later record showed that the wound healed 
entirely 

Smitten’s Case 10 — A woman, aged 23, complained of w’eakncss, loss of appetite 
and cough, which became w r orse when lying on the right side Illness had begun 
hvo and one half months previously with a cough Three weeks before admission 
to the hospital her temperature had risen to 38 and 40 C (1004 and 104 F), and 
remained high for eight days A purulent-like fluid had been expelled on the 
third day, it had been yellow' On admission to the hospital, the temperature was 
362 C (971 F) Percussion below the scapula on the right side was dull, the 
note was tympanitic around the area of dulness The greatest tjmpanitic note was 
obtained between the scapula and tire posterior axillary line There was bronchial 
breathing here and above the scapula. A pleural rub was heard on the left side 
in front to the axillary line The heart was tw r o fingerbreadths to the left of the 
nipple lme The patient had to assume a sitting position night and da\ to sate 
herself from choking She could not he on the right side The author belieicd 
that she had a chronic subdiaphragmatic abscess which was responsible for the 
passage between the bronchus and one of the larger biliary ducts, and explained 
the total absence of bile in the intestine by inflammatory disease, he therefore 
decided to remove the obstruction to the passage of bile, taking the route through 
the abdomen Under local anesthesia, an incision was made parallel to the costal 
margin Normal bile ducts were found, but no adhesions The incision was 
closed, and transpleural laparatomv was performed by resection of two ribs with 
exposure of the pleural cauty The lner was held to the diaphragm by massne 
adhesions The patient did not bear operation well because of cardiac trouble, and 
the procedure w’as discontinued She died later At autopsy the diaphragm was 
found cemented to the lower lobe of the right lung A cauU, 5 b\ 5 cm was 
found in the adhesions A passage through the parenchama of Incr to one of 
the biliary passages was found also a passage to one of the bronchi the main 
bile duct was free from bile There was diffuse bronchitis in the lung 
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/one of soft granulations and a narrow outer zone of yellow tissue The 
remainder of the tumor was fibrous tissue On removal of the granules, abscess 
cavities with intercommunicating fistulas were exposed 

In microscopic sections, irregular islands of golden brown granules were seen 
some loose within abscess cavities (fig 6), others closely enveloped in granulation 
and fibrous tissue The granules corresponded with the descriptions of Wright 
They were composed of brown, hyaline-like reticulum and amorphous pigmented 
material The periphies of some of the granules were composed of narrow zones 
of yellow, hyaline, refractile, actively proliferating mycelia (fig 7) There were 


Fig 



7 Margrn of granule, strutted rone of prohferatmg myceha .s shown 


granules the ntyceha, filaments of whtch -***^"£2*^ .he 
others were surrounded by dense fibrous t.ssue " h ’ * were separated 

growth of the fungus In the ntajor.ty of "stances the I !«n, ’ “ c e,l, 

from the surround, ng t.ssue by narrow zones contemn* fe» 
or broad zones with many cells constituting and mfiltrate d the 

Mononuclear cells of the plasma ce pe markedly edematous and 

granulat.cn tissue freely The more remote also ^ 

contained not only the cellular infiltrates m ^ by the presence 

proliferating young fibroblasts an new ce n s or xanthoma cells uhh 

of actively proliferating endothelial ce J nu dei were present m 

faintly stained abundant cytoplasm and s { ^ whlch are 

clusters, particularly m the peripheries of abscesses mg ; 
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Examination did not show anything remarkable Two days later, she had a 
violent attack during the night accompanied by severe pam and retching On 
January 25, there was a recurrence of the violent attack Stones m the cvstic 
duct was diagnosed Her condition remained the same for three weeks, she 
vomited frequently and had pain between the shoulder blades On February IS, 
severe chill and hepatic dulness, \ l / 2 inches below the costal margin in the mam- 
mary line were noted There was an area of tenderness on pressure over the right 
hypochondrium On February 23, the patient had two attacks of chills and 
retched violently On February 25, the pulse was feeble and the rate was 150 
The pain in the back had become less severe and was localized to the right hypo- 
chondrium. On February 27, she had fits of coughing accompanied bv expectora- 
tion of small purulent masses with a brownish tinge and a fetid smell Resonance 
at the base of the right lung was impaired and friction sounds were heard on deep 
inspiration On February 28, she coughed up a few ounces of brownish substance 



Fig 19 (Tuckw ell's case) — Large abscess ca\ities in the liver and subphrcmc 
space, common duct blocked bv stones, cavitv on the lung, double hour glass 
type of fistula 

with a fetid odor Her breath was fetid (gangrene lung’) Dulness increased 
on the right side, posteriorly, and bronchial breathing was heard On March 2 
slie coughed up more foul-smelling material Her condition was becoming 
progressively worse The dulness now reached the scapula and sounds below 
were absent She continued to bring up small quantities of sputum daih never 
more than a few ounces of the same, foul-smelling brown expectoration, until 
March 4, when the eyes and skin were jaundiced tor the first time On March 6 
the patient was deeply jaundiced Death resulted Postmortem examination 
revealed the gallbladder enlarged to twice its natural size The right lung vas 
compressed and pushed up bv from 40 to 50 ounces oi fetid pus in the pleura 
One patch the size of a small apple in the lower lobe was gangrenous The upper 
and posterior part of the liver was adherent to the diaphragm The mterio- of 
the right lobe of the liver was converted into a large irregular cavitv crossed bv a 
partition of broken-down hepatic tissue surrounded bv ragged walls The ca i v 
was filled with foul pus and contained several small biliarv concre'ions and it 
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Gammel made the following statement concerning the identih of thic 
organism 


The complete life history of this organism is not 
spores which are not contained in asci or basidia 
class “Fungi imperfecti” or “Hyphomycetes " As 


known and as it reproduces bj 
it must be placed in Fuckcl's 
no accessory organs of fruc- 



Fig 9 — Sclerotia numerous on surface and in depths of Sabouraud’s preserva- 
tive medium 


tification can be seen and as reproduction seems to be by means of spores situated 
on hypbae they belong to Vuillemm’s subclass “Hypbales ” As the spores arc 
formed by fragmentation of the thallus it must be placed in the order Thallo 
sporales," suborder “Arthrosporineae,” both defined by Vuillemin in 1910 This 
suborder contains two genera isolated from maduromycoses, namely, genus 
‘Maduretla,” Brumpt, ,1905, and genus “Indiella,” Brumpt, 1905 

It is apparent that this organism belongs to the genus “Madurelia, Brumpt, 
1905, emendavit Pinoy, 1912 On comparison with the characteristics of other 
species of “Madurelia, ” insofar as available from the literature, the fungus seems 
to be an undescribed species at least at the present state of knowledge, and the 
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had pain in the bach for seven years, the onset being about her twentieth vear, in 
1883, when she had a large liver and a bulging on the right side of the thorax 
Puncture of the liver had released a clear fluid and echinococcic booklets had been 
demonstrated Within the next two years, she had had two attacks of sickness 
resembling attacks of acute cholangeitis Echinococcic cjsts were found in the 
stools , they were found once while the patient was in the hospital The enlarged 
liver slowly returned to normal In June, 1885, thrombosis of the right and left 
femoral veins had developed The patient had not been seriouslj sick since 1885 
and did not have pain in the back On entry to the hospital, she was weak and 
thin, her temperature was subnormal with sharp rises The dulness in lung 
gradually increased Albumin was found in the urine but no bile pigments nor 
urobilin There were no clay-colored stools nor blood Several examinations of 
the sputum did not reveal tuberculosis nor echinococcus The daily output of 
sputum was between 50 and 600 Gm , it was markedly bile-colored and rarelv did 



Fig 20 (Van Wijhe and Hammer’s case) — Subphrenic abscess with ball valve 
stone and fistula 

not contain bile The complement-fixation test (Weinbergs method) was negative 
A roentgenogram showed a “spongj” shadow in the right lobe of the liver as large 
as a Gulden Because of weakness and dragging down bv the expectoration of 
bile, it was decided to operate On Sept 19, 1921, the right lobe of the liver 
was exposed across the right pleural cavitj In separating the adhesions, a calculus 
was found in this region This was partialh removed and the cavitv was tamponed 
with gauze The patient did not survive the night Postmortem examination 
revealed a cavitv, part of which was in the Iner and part above, lying somewhere 
to the right of the midlinc, bile passages connected with it and appearing like main 
branches of the hepatic duct, a fistula to the main bronchus of the lower lobe of the 
right lung and thick adhesions in the right side of the liver, the sternum and the 
right lung 

Vissering’s Case.” — A man, aged 63, was admitted to the hospital on Jul> 19, 
1895, complaining of pressure in the region of the stomach, loss of appetite and 
constipation for two davs The next evening, he had an intense chill and severe 



THE PRESENT STATUS OF MYCETOMA 
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7 he term mycetoma is used at the present time to include maduro- 
mycosis and actinomycosis In 1846, before the causes of these chronic 
inflammatory conditions were known, Colebrook 1 first recorded in the 
literature the geographico-anatomic name, Madura foot Carter, 2 in 
Ins monograph published m 1874, designated them on the basis of 
etiology and pathology by the term mycetoma (meaning fungus tumor) 
The term maduromycosis was introduced in 1916 by Chalmers and 
Archibald 3 4 to apply to an etiologic subgroup of mycetoma, which they 
distinguish from actinomycosis Actinomycosis, as caused by Actino- 
myces bovis, has been known since the work of Bollinger m 1878, and 
as many of the organisms isolated from cases of Madura foot or 
mycetoma of the foot have been found to belong to the genus 
Actinomyces, actinomycosis likewise has become a subgroup of the 
mycetomas Although progress has been made during the last decade in 
respect to the etiologic and mycologic classification of mycetoma, much 
confusion still exists m the literature, from botanic considerations 
involved, which has tended to obscure the clinical and pathologic aspects 
of the mycetomas, as well as the fact that as yet no differentiation on 
a clinical or pathologic basis can be made of the varieties of mycetoma 
It is necessary, therefore in any such consideration of these diseases, to 
retain the term mycetoma as the name of the group 

Twenty-one cases of mycetoma have been reported from the United 
States After a critical study of these cases, Gammel * concluded that 
according to Chalmers and Archibald’s criteria, most of them were 
cases of actinomycosis and that only three were cases of maduromycosis 
It is my purpose m this paper, m contrast to that of most recent 
writers, to present a consideration of the mycetomas from a clinical 
rather than from an etiologic standpoint It was my privilege to 
encounter the fourth case of maduromycosis m the United States 
which was the first case to be reported as such 5 


1 Chalmers, A J, and Chnstopherson, J B A Sudanese Actinonw cosis, 

Ann Trop Med & Parasitol 10 223, 1916 , 

2 Carter, H Vandjhe On Mjcetoma or the Fungus Disease of India 

London, Churchill, 1874, p 118 , 

3 Chalmers, A J, and Archibald, R G A Sudanese Maduromj cosis, A 

Trop Med & Parasitol 10 169, 1916 

4 Gammel, J A The Etiologj of Maduromj cosis vith a M} cologic Kep 
of Tvo New Species Obser\ed m the United States, Arch Dermat a .? 

15 241 (March) 1927 f 

5 Thompson, H L, and Ikeda, Kano Maduromj cosis Fourth 

Reported in the United States, Arch Surg (In press ) 
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lost her appetite and had had fe\er She had not had chills, but a burning and 
piercing pain had been present in right costal margin, in the back and in the 
right arm The pain had increased On April 19, the pain had been severe and 
continuous Since then she had suffered from nausea and regurgitation of a 
Differ tasting, greenish, slimy material She complained of shortness ot breath 
and of a “sticking” pain in the right side Examination revealed nothing remark- 
able except dulness in lower part of the right side of the chest Puncture in the 
eighth and ninth interspace of the posterior axillarv line was performed without 
result On April 28, pleurisy developed in the right side On Mav 9, a sudden 
sharp pam was felt in the right side and there was cough with expectoration, 
there was slight collapse The sputum was shmj, uniform and abundant, with 
opaque, yellow volkhke specks Microscopic examination revealed fattj degen- 
eration pus cells, numerous bilirubin crystals and no elastic tissue On Mav 10, 
the patient was pulseless, in a state of marked collapse and -vomited Death 
occurred at 7 30 p m Postmortem examination revealed a right-sided purulent 
pleurisy and compression of the lung There was a subphrenic abscess in the 
right side of the liver The base of the lung and surface of the liver adhered 
to the diaphragm At the highest place m the diaphragm there was a perforation 
into the parenchyma of the lung An old atrophic cholecv stitis and cholelithiasis 
of the gallbladder, cjstic and common duct were noted A fistula of the common 
duct led to the region of the papilla duodenum There was a duodenal polvp at 
this place. 

Yates’ Case 53 — A man, aged 47, in June, 1921, complained of loss of weight 
and a feeling of general weakness and illness A few dajs later, a severe hiccup 
commenced, which lasted for nine davs and then ceased abruptlj It was so severe 
that it deprived the patient of sleep and seriously interfered with eating and even 
with speaking When it disappeared the only complaint was general weakness 
Three weeks later, however, a cough began, accompanied b> copious expectoration, 
which he described as being “like brown jelly and sometimes streaked w ith blood ” 
This continued for one month, when the color of the sputum suddenlj changed to 
vellovv It was now intensely irritating and associated with violent paroxvsmal 
cough which sometimes lead to vomiting He was admitted to the hospital on Xov em- 
ber 5 He had had scarlet fever at 8 and pneumonia at 16, and gonorrhea at 19 
He had never been abroad, and had not had dvsenterj He was coughing up large 
quantities of clear, bright jellow fluid which consisted almost entirelv of bile and 
contained a few gram-positive cocci and one or two cells, but no pus There 
were no traces of amebas or hooklets He was emaciated and weighed 102% 
pounds (466 Kg) Before Ins illness, his weight was 128 pounds (581 Kg) He 
was not jaundiced There was a small area of impaired breathing at the base m 
the right lung, over which medium crepitant rales could be heard The breath 
sounds over this area were harsh and vesicular Vocal fremitus and vocal 
resonance were not changed The liver was a little enlarged, and it could be 
felt just below the costal margin, somewhat rounded and hard There were 
several dilated veins in the abdominal wall chieflv on the right side above and 
below the umbilicus Operation was performed on Xov ember 25, and portions 
ol the eighth and ninth rib on the right side were resected, the upper suriace of 
the diaphragm was explored Xo opening was seen The adherent surnccs v ere 
separated as completclv as jiossible, and a drainage tube was inserted from which 
a small amount of bile escaped for a few davs After operation, the coughing 
up of bile ceased completelv for five davs and then began again The patient 
continued to raise a considerable quantitv for some time but it steadilv decreased 
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This is the accepted use of the term at the present time 
The mycetomas were divided by Chalmers and Archibald into two 
groups (a) the maduromycoses, and ( b ) the actinomycoses These 
terms also were defined by them as follows 

The maduromycoses are the forms of mycetoma with grams composed of 
large segmented mycelial filaments possessing well-defined walls and usually 
chlamj dospores The actinomycoses are those forms of mycetoma with 

grams composed of very' fine nonsegmented mycelial filaments, the walls of which 
are not clearly defined from the contents and in which chlamydospores are 
absent 

In order to avoid further confusion of the term gram with the non- 
specific term granule, and with the mycologic expression sclerotium 
the former term also was defined 

The word gram is applied to certain bodies found in mycetomas of varying 
color, consistence, size and shape, which are composed of hyphae, and sometimes 
chlamydospores, imbedded in a matrix and which on germination give rise to 
mycelial filaments 

The term gram thus has become a specific term for the bodies found 
m the tissues and discharges of the mycetomas as the word tubercle is 
for the pathologic unit of tuberculosis 

Chalmers and Archibald contributed much to the elucidation of the 
subject of mycetoma, although considerable confusion continues to exist 

HISTORY 

In an attempt to clarify the confusion in the literature on the 
mycetomas of up to a decade ago, Chalmers and Chnstopherson 
employed the helpful method of dividing their discussion of the evolu- 
tion of the knowledge of this group of diseases into four historic periods 
When possible, they designated each period by the most significant name 
for the diseases extant during that period With the same object in 
mind, I wish to modify the name of their fourth period and add a 
fifth period to their list This modification of their plan is as follows 
(1) The early period ( —1846), (2) the Madura foot period 

(1846-1860), (3) the mycetoma period (1860-1878), (4) the 

mycetoma-actinomycosis period (1878-1913), and (5) the mycetomas 
period (1913- ) My fifth period dates from the extension of 

the term mycetoma from its original conception as one disease to its 
present status as a group name for several similar diseases 

The early period is characterized by an attempt to establish the first 
record of cases in this group of pathologic conditions According to 
Chalmers and Chnstopherson, the vanous types of mycetoma of tie 
foot were distinguished from elephantiasis and possibly from yaws >' 
the early Indian surgeons provided Waring s reference to anscri 



MYOSITIS OSSIFICANS 

A STUDV OF ANOTHER LMJSL U„ CASE * 

THOMAS R CHAMBERS, MD 

BALTIMORE 

My only excuse for reporting the following case of mvositis 
ossificans is that failed to follow' the usual course of this long recog- 
nized condition, and also because of several interesting points m the 
differential diagnosis 

In 1925, Adam Gruca x published a clinical and experimental stuclx 
of this condition, with a detailed report of seventeen cases He gives 
what I believe is the best classification to date It is ns follows 

1 Mjositis Ossificans Traumatica 

(a) Following a severe single injurv bv blunt force 

(b) Following dislocations, 1 e, elbow clavicle, knee, shoulder 

( c ) Development of bone along the track of perforating gunshot wounds 

(d) After clean incised wounds 

2 Mjositis Ossificans Chronica 

(a) After repeated slight trauma i e riders hone soldiers shoulder 

(b) Occupational 

(c) Nontmimatic , historv of trauma not obtainable 

1 Mvositis Ossificans of Infectious Origin 

4 Mjositis Ossificans — Para-Arthritira 

s Mvositis Ossificans — Neurotic e 

In his article he also groups the numerous the ones mlo two 
divisions Those assuming that parostcal bone arises from the peri- 
osteum of the neighboring bone, and those attributing the condition to 
a metaplasia of local connective tissue 

Unfortunate!) however up to the present it has been impossible to 
prove these various theories expei mu ntalh , and until mvositis ossificans 
can be experimentallv produced mv case revealing new departures trom 
tbe usual should be reported as it is on clinical ob^crv itions that oik 
has to relv to solve the problem 1 here fore 1 mi reporting th< 
following case 

KH'IIKT Ot ( \s] 

I'lt'iHl 1 s in upholsterer igcd 2,S w o nitrried md hid tw< 

chihlrui Tin familv historv was negative 

On M ircli n 1921 while helping to hit an automobile trom the mud the patieii 
felt a sharp sudden pun in die upper portion ot his right lrm and shoulder tin 
following do Ins irm w is tender as was his shouldtr md die muscles of tin 

* 1 roin tin 'surgical Dep irtuieut oi die lolno Hopkins l mur-Uv (11 

Me dicine 

1 Cruea \ Mvo»iiis ( K-ifu t n« ('ireimi»eripi i \ini ‘'tire S2 RM l f 2s 
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the fungus of mycetoma to that of actinomycosis This period some- 
what overlaps the succeeding period wherein the nature of certain types 
of actinomycosis became established J 

During the actinomycosis-mycetoma period, from 1878 to 1913 
little real progress was reported, and the knowledge that was con- 
tributed was obscured by lack of uniformity in nomenclature The 
period dates from the work of Bollinger, 1 the results of which were 
published m 1876, on lumpy jaw of cattle, in which a branching fungus 
was constantly observed The organism was studied by Hartz 1 who 
gave it the name Actinomyces bovis ( 1877) As pointed out by Gammel, 
the British object to the use of this name and apply the generic name 
Nocardia after the French pathologist Nocard, on the authority of the 
First International Congress of Pathology The French, on the other 
hand, call the genus Discomyccs, but the Germans and Americans con- 
tinue to call it Actinomyces, the latter accepting the authority of the 
Society of American Bacteriologsts Many other generic names have 
been suggested by investigators of organisms from isolated cases Many 
of the organisms with different names have been found to be identical 
and accordingly have been reclassified under one or the other group 
It was during this period that Carter 3 abandoned his contention that 
CJnnonyphe cm ten was the cause of mycetoma In 1893, Kanthack 11 
studied both yellow and black mycetomas, concluded that the } ellow 
variety was actinomycosis, and, m direct opposition to Carter’s earlier 
view, held that the black was a degenerative stage of the yellow Unna * 
examined Kantback’s specimens and found many distinctions between 
the fungi of the two varieties Finally, m 1894, Boyce and Surveyor 
established definitely the existence of different organisms m black and 
yellow types of mycetoma of the foot 

In 1894, Vincent, 1 in Algiers, isolated from a mycetoma with yellow 
grains an organism which he called Streptothnx nwdurac Notwith- 
standing the fact that this generic name had been used previously for 
an entirely different organism, the term continues to appear m the htera 
ture as a synonym for H yphomyc etes or Actinomyces , only to further 
the confusion already existing 

Toward the close of this period distinct progress was made by a 
few workers m the identification and classification of the fungi isolated 
from the granules taken from cases of this peculiar group of diseases 
The mycetomas period dates from 1913, when Pmoy proposed 
extend the term mycetoma to include actinomycoses, caused by Actuio- 


11 Kanthack, A A Madura Disease (Mycetoma) and Actmomj costs 
J Path & Bacteriol 1 140, 1893 

12 Bovce, R, and Surveyor, N F Upon the Existence of i on ty_ ’f , c0 - 
Fungus in Madura Foot (Mycetoma) Phil Tr Rov Soc 


C. VJl ^ 

London 1 85 1 JRtj 
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The patient was adetsed to stop work, applj hot application*; to his shoulder, 
keep Jus arm in a sling and, notwithstanding a negatne Wassermann reaction, he 
was gnen 45 grains (2 6 Gm ) of potassium iodide a da\ The patient remained 
auav from Ins work two months and then returned to his usual occupation 
because of economic reasons 

He reported to me again m October, 1923, on account oi pain and increase in 
the size of the mass At this time, se\en months from the date of injun, the mass 
was larger, felt bony and seemed to be extending around the shaft of the humerus 
It was firmlj attached to the shaft along the outer side, and the tips of the 
examining fingers could dip under the mass on the posterior and inner side of the 



I lg 2 — / B and C show the increasing swe oi the tumor P I and / show 
the ippearance following the lirst operation 


arm It lilt like a peduncul iteil bom tumor attached to the burnt rm it one point 
The diagnosis at this time w is nnosgis ossiticans md operitiun was str.ingh 
considered ihnlh on it count of the increasing pun mil iho bee »k the mi" 
w is stiadih increasing in si/t ind growing around tin shut to \ ird the elm' 
blood ami tune supph ot the iMrumtt 

The ]i it iv nt was sun b\ the surgical staff ot the fohiis Hopl im lb spud md 
there w is a nnrktd dilTeritke of opinion is to the adit' ibilin ot operating <hinn. 
this aetmK growing stage It was decided to tw nt the cc"iUon ot gro\ u 
bi fori operation unless the leant ikment or tin bbnkigi to tin circnlatn i u ’an’ 
surgn d sti ps 
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ETIOLOG\ 

I he mycetomas are widely distributed throughout tropical and sub- 
tropical zones They are endemic in certain districts in India and are 
seen occasionally in Africa, Europe, South America, Mexico and the 
United States In this country twenty-two cases 4 have been reported 
previously, including one each from Indiana, Iowa, Massachusetts, 
Maryland, and Minnesota, two from Arizona, three from California^ 
and the remainder frcyn Texas 

On the basis of an analysis of 100 cases of mycetoma, the majority 
of which were said to be maduromycoses, Bocarro 17 of Hyderabad 
in 1893, pointed out the chief factors which predisposed to these fungous 
infections Ninety-two of the patients were males and eight females 
The patients were from 12 to 80 years of age, most of them being 
between 21 and 40 All of the patients were rural inhabitants, and 
ninety-one tilled the soil Seven of the eight female patients were 
wives of agriculturists The foot was the site of the disease m ninety- 
three cases, the leg in two, the hand in three, and the trunk m two 
Carter emphasized the fact that none of his patients with mycetoma had 
ever worn shoes and that most of them attributed the origin of the 
disease to trauma of the barefoot and many specifically to thorn pricks 
Boyd and Crutchfield, m an analysis of the cases which occurred in 
North America, corroborate the observations of Bocarro and Carter 

The mode of inoculation is not known In view of the fact that a 
history of trauma is obtainable in about one half of the cases, it is 
presumable that the fungus enters through an open wound The hair 
follicles and the ducts of the glands of the skin also have been sug- 
gested as points of entrance The mycetomas are most common, there- 
fore, in tropical and subtropical zones, among men between the ages of 
20 and 40 who till the soil and who have received an injury to the 
bare foot 

A characteristic of the mycetomas is the presence in the tissues and 
discharges of granules or grains which contain the causative fungus 
The several colors of grains were noted by Carter, who employed this 
feature as the basis for the earliest classification of the mycetomas He 
distinguished the yellow or ochroid, the black or melanoid and the red 
varieties Within the last two decades, added knowledge of the fungi 
which produce the mycetomas has permitted the formulation of the 
other classifications on a mycologic basis Thus under the group name 
mycetoma Pmov included the actinomycoses and the true mycetoma 
Brumpt included the actinomycotic mycetoma and the true mycetoma 
and Chalmers and Archibald included the actinomycoses and the 
maduromycoses 

17 Bocarro J E An A.nahsis of One Hundred Cases of Mjcetoma Lancet 
2 797 1S93 
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The increase in the sire of the tumor was checked In the roentgen ra\ eun 
li\e or six weeks (A, B, C, D, E, E in fig 1 and A, B C in fig 2) The pnm was 
controlled bv codeine and the patient allowed to continue Ins regular work 

Starting about September, 1924 the mass which had been growing fairh 
slowly, started a rapid growth and increased as much as 4 cm in diameter in four 
weeks, and onh a small channel on the inner side of the arm kept the mass from 
completed surrounding the shaft Pain was more sea ere and could not be con 
trolled bv codeine This sudden rapid increase in sue made us decide to operate 
and operation aaas done at the Church Home and Infirmnra on Oct 21 1924 
twenty months after injure 

First Operation — Under ether anesthesia a large horseshoe-shaped flap ot 
skin was turned up, and a large cartilaginous bonehke mass aaas exposed, it aa is 
reddish-gray and aaas not encapsulated There aaas no line of cleaange, and oacr 
la mg muscles had to be separated from the groaath ba sharp dissection The mass 
was curetted down to the shaft to which it aaas mtimatela connected and aalnch it 
surrounded, except the grooac in which the vessels passed A good deal of peri 
ostcum and some cortex aaas curetted and chiseled off The musculospiral nerve 
aaas running through the tumor and aaas knicked badla during the process ot 
separation, but it aaas sutured at once The aaound aaas closed, and a firm 
bandage applied The aaound healed aaithout ana complications ba December 1 
Sections (fig 3) aaerc made and studied at the Church Home and Inlirmara and 
in Dr BloodgoodJs laboratora at Johns Hopkins Hospital and also ba Dr D 15 
Phemister, m Chicago In none of the numerous sections studied aaerc ana signs 
of malignant disease noted lhc sections showed an irregular mixture of bone, 
cartilage, muscle and connective tissue In this case the new la formed bone was 
less orderly than m most cases reported The tralieculae aaere bloteha, and tin 
tissue filling the cancellous spaces of the new bone and about its margins were 
rich in spindle cells 

Folloaaing operation the patient was free from pain and it was hoped tint i 
cure had been obtained Ba Jonuari 1925, two months after operation some hard 
ness of muscle could be detected climcalla and could lie defimtela seen in roent 
genograms taken about this time (/ in fig 2 and I m fig 4) and we re ducal tint 
a recurrence had started The patient developed complete wri't drop m March 192s 
it which time lie was referred to Dr William Xcal (Dr Kella s Hospitil) for 
radium thcrapa The wrist drop cleared up promptla but 1 do not believe tins 
was the result of the radium lhc growth increased stcadilv (B C and I) in 
fig 4) and was extending upward toward the shoulder joint bv 'siptcmlnr 192s 
the shoulder joint was nearlv completch ankvloscd the motions of tlu cllmvv 
wrist and fingers remained normal, and the jiaticnt w is practical)! me irom pain 
1 he mass continual to become stcadilv larger ( L in fig 4) md is the blood and 
nerve supplv to the arm were again threitmed imput ition was advised \ 
roentgenogram of the chest did not show growth 

Suond Opt ration — \t the Church Home and Infirmarv Itilv 14 192o under 
ether anesthesia, amputation of the shoulder joint w is periormcd 1>\ nr'l sawni- 
through the clavicle ligating the subclavi m vessels m the iicd md then injecting 
1 per cent proenme lndrochloridc into the hr ichial plexus The wound healed 
without complications and verv little postoperative pam vv is present S.cti ni' 
showed (fig 51 tvpical imositis ossinc uis and not me evidence oi a in then uu 
condition 

1 saw and eximiuce! the potent m November B>27 one and oiehdi vtar* 
ifter amputation and there was no evidence oi inv mrthcr mvohtmem Tit 
patient both looked and said tbit lie leh tine He vvt e d ] s 8 p a rids 
(71 7 Kg 1 a gam ol 18 pmnd' (X2 Is*, i -luce tin d ite 1 t v i* Nr-t - ei 
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isolated in cases of maduromycosis each of which produced the clinical 
picture of mycetoma of the foot The following list of organisms was 
taken from this report 

Organisms isolated m cases of actinom) cosis 
I Class Schizomycetes 
A Genus Actinomyces 

1 Actinomyces bovis, Harz, 1877 

2 Actinomyces memcanus, Boyd and Crutchfield, 1921 

3 Actinomyces asteroides, Eppinger, 1850 

4 Actinomyces bahiensis, Piraja da Silva, 1919 

5 Actinomyces canvoUitus, Chalmers and Christopherson, 1916 

6 Actinomyces mdicus, Kanthack, 1893 

7 Actinomyces madurac, H Vincent, 1894 

8 Actinomyces somahcnsis, Brumpt, 1906 

9 Actinomyces sp , Yazbek, 1920 (Seems closely related to Actino- 

myces somahcnsis ) 

10 Actinomyces sp , Yazbek, 1920 (Related to Ictmomyccs asteroides ) 

11 Actinomyces pellettert, Laveran, 1906 

12 Actinomyces verrucosus, Miescher, 1916 

13 Actinomyces ponccti, Verdun, 1912 

Organisms isolated in cases of maduromycosis 

I Class Fungi imperfecti 
A Genus Madure/la 

1 Madurclla mycetomt, Laveran, 1902 

2 Madurclla bovoi, Brumpt, 1910 

3 Madurclla oswaldot, Parreiras Horta, 1919 

4 Madurclla ramiroi, Piraja da Silva, 1919 

5 Madurclla tabarhae, Blanc and Brun, 1919 

6 Madurclla tozcun, Nicolle and Pmoy, 1508 

7 Madurclla amcricana, Gammel, 1925 

8 Madurclla ikedai, Gammel, 1926 
B Genus Indiella 

1 Indiella mansoni, Brumpt, 1906 

2 Indiella reymen, Brumpt, 1906 

3 Indiella brumpti, Piraja da Silva, 1922 
C Genus Glenospora 

1 Glenospora lhartoumensis, Chalmers and Archibald, 1916 

2 Glenospora semoni, Chalmers and Archibald, 1917 
D Genus Scedosponum 

1 Scedosponum apiospermnm, Saccardo, 1911 

2 Scedosponum sclenotiale (seu nigricans), Pepere, 1914 
II Class Ascomycetes 

A Genus Alleschena 

1 Alleschena boydti. Shear, 1921 
B Genus Aspergillus 

1 Aspergillus buoffardt, Brumpt, 1906 
C Genus Stengmatocystis 

1 Stengmatocystis (Diplostcphanus) nidulans, Eidam, 1883, \ariety 
Nicollei, 1906 
D Genus Penicilhum 

1 Penicilhum mveetogenum, Mantelli and Nigri, 1915 
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restricted to round cell infiltration, m many cases the formation of 
£tant cells, in some of the appearance of eosinophils, and m all instances 
the production of granulation tissue and extensive scarring The liquid 
and granules are ultimately discharged through fistulas 

The gross manifestations are local or general tumefaction of the 
affected part and coi responding degrees of deformity The skin is of 
normal or daiker hue and in cases of long standing mottled with scars 
The surfaces of the swellings are studded with nodular or fungating 
elevations and perforated by irregular pouting openings From these 
openings there is discharged spontaneously, or there may be expressed, 
a peculiar viscid seropurulent fluid with, as the case may be, black, 
yellow or red grains A probe introduced into them follows a tortuous 
course into the depths of the part Secondarv infection alters the 
appearance correspondingly 

The affected tissues, including bone, slightly resist cutting The 
surfaces of sections made by cutting through the tumors are yellow- 
gray and moistened by the peculiar fluid The anatomic structures are 
slightly changed or indistinguishable, depending on the duration of the 
disease Muscle and bone, and, less commonly, fascia, tendons and 
joints are involved to a greater or lesser degree Any of these tissues 
may be the site of cellular infiltration, or they may be replaced by gray 
or yellow oleaginous or myxomatous masses by embedded aggregations 
of pigmented fungous masses or bj'- abscess cavities The fistulas usual! v 
contain grams , they intercommunicate or extend through tortuous 
courses to the surfaces of the swellings 

The microscopic features are those of the infectious granulomas, 
with minor individual variations The tumors are composed of granu- 
lation and fibrous tissue with abscess cavities and fistulas interspersed 
At intervals endarteritis, periarteritis and small hemorrhagic areas are 
commonly found Compact aggregations of grains are occasionally 
found m the tissues, but more commonly in the abscess cavities and 
fistulous tracts Old fistulas which have discharged their content are 
filled with round cells, unruptured fistulas contain, besides the grains, 
fluid in which are suspended polymorphonuclear leukocytes and cellular 
detritus The walls of the fistulas and abscesses are composed of central 
linings of granulation tissue containing young connective tissue fibrils, 
and older connective tissue peripherally Centrally there are round cells 
about the cavities and fistulas, and remotely there are usually epithelioid 
and giant cells 

A typical microscopic section made by cutting through an abscess 
cavity or a fistulous tract appears as follows The gram composed 
of mycelial elements, pigment and debris is suspended in fluid which 
fills the cavity of the abscess or fistula Suspended in the fluid also 
are polymorphonuclear leukocvtes and cellular debris A 7one of tissue 
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was performed because the shoulder joint became nnohed and tlu 
nerve and blood supph to the e\trennt\ were threatened 

6 After the first operation the recurrence both clnncalK and irom 
roentgen-raj stud\ (D, E, F in fig 2 and A B, C D E m fig 4), more 
closely resembled sarcoma in its character, the mass was more irregular 
and w*as lobulated, which is clearh seen in photographs of directed 
specimens (fig 6) , the cortex (figs 2, 4 and 6) was irregular and 
eroded (the result of curetting) I behe\e that a diagnosis of periosteal 
sarcoma would undoubtedh ha\e been made at this time had one not 
had the advantages of the earh roentgenograms 
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be increased or the relative directions of the toes altered, and according 
to the amount of swelling of the sole the)’ may be elevated from the 
floor when the foot rests on it Talipes equinus may be present In 
advanced cases the foot may appear as a globose mass of two or three 
times normal size 

The presence of fistulas through which a peculiar fluid containing 
grains escapes is characteristic of the mycetomas The fistulas become 
manifest on spontaneous ulceration of the skin with resulting rupture of 
the abscesses This usually takes place at the apex of a nodule Fluid 
containing the grains continues to dram for a few' days and then ceases 
allowing the mouths of the fistulas to crust over and heal with the for- 
mation of scars The fluid is seropurulent, sanguinolent, often samous, 
and contains small grains By probing, the fistulas are found to originate 
from deep small abscesses and to pursue tortuous courses to the surface 

Subjective symptoms are few' and slight Pam is rarely present even 
on manipulation of the affected part, on pressure sufficient to express 
the grams, or on probing the fistulas Local tenderness often precedes 
rupture and drainage of the fistulas, and m some cases sensations of 
fulness, numbness, heaviness or stiffness are present The normal 
sensation m the skin between the lesions is unaltered In cases with 
marked swelling or deformity there ma} be interference with locomotion 

General systemic reactions, including fever are usually absent 
Adenopath} is uncommon In some advanced cases, there is wasting 
of the muscles of the leg and rare!}' cachexia The systemic reaction 
when present, is probably the result of secondary infection 

Considering the multiplicity of causative organisms, the clinical 
types of mycetomas are striking!} few* As Bocarro’s analysis revealed 
in most cases the disease is limited to the extremities and m the greater 
portion of these to the foot In his senes of 100 cases, the foot was 
affected in 93 instances, the hand in 3, the leg in 2 and the trunk in 2 
The color of the grains is one of the most striking features of any given 
case and formerly was employed erroneously as the basis for etiologic 
classification The species Actinomyces bovis is the cause of the disease 
commonly affecting the facial and cervical regions of man for winch 
the term actinomycosis is usually emplojed The species also affects 
the walls of the thorax and abdomen, the thoracic and abdominal 
viscera and rarel}' the brain In cattle it produces the well known 
condition of lumpy jaw or wooden tongue Regardless of the variet} 
of anatomic locations of these diseases the clinical features are rather 
uniform 

In a typical case of mycetoma the patient may be aware of slight 
local tenderness at the site of a previous injury for about two weeks 
before the appearance of swelling The swelling appears first as a 
small nodule and graduallv extends peripherallv as other nodules appear 
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churactensticalh are perforated In sinuses from which seropuruluit 
sometimes sanguineous, fluid containing solid or semi«ohd granule * oi 
varying size, shape and color is liberated intermittent!} l^atliologicalh 
both conditions are granulomas with minor \ariations and differences 
in histologic structure, and on microscopic examination the granule' 
from each arc seen to contain the lnphae of the causitnc fungi 'J lieu 
are, however, these comparatneh recent!} recognized distinguishing 
features whereas the nncelia of the actinoimces arc nonseipnenud 
have poorly defined walls and no chlanndospores, those of the maduro- 
myces are segmented, possess clearh defined walls and usual!} chlaimd- 
ospores Much confusion exists in the recent literature on these 
diseases, and most of the cases reported were undifferentiated when tin 
reports were made 

RUPOKT OP A CASE 

History — A negro meat-packer, aged 39 was seen In one oi tiv m the out 
patient department of the Minneapolis General Hospital on \prd (\ 1926 Two 
dajs later, he was admitted to the hospital and assigned to the surgical sercict 
of the Umversitt of Minnesota Medical School He complained of a swelling ot 
the dorsum of the great toe of the right foot extending to the foot stiffness oi 
the corresponding metatarsophalangeal joint and discharge from the swelling 

The patient considered the swelling as haung resulted indirectb irom a con- 
tusion of the base of the great toe produced In a falling timber m 1914 \t tin 
time of the priman injure, he was cmploecd as a laborer during the construction 
of a cotton-gin shed on a farm near Trenton Tannin Counte Tc*xas The injure 
produced an indentation on the dorsum of the proximal portion of the great toe 
without causing bleeding or \isibh breaking the skin The part w is painful for 
a time, but after remo\ing the shoe and examining the foot the patient was able 
to resume work Priman swelling and soreness continued lor a few dies aid 
the patient soon might ha\c forgotten the mum except mr numbness m the toe 
which persisted for approximated! two eem Recurrence ol swelling at the site 
of the original injure eeas noted in 1916, soon after the return of normal stn ition 
to the part and approxnnatcle ten eears before the patient sought ulmi'sion to 
the hospital It consisted of a nodule the sire of i lult bucksho* ’ which wi- 
lirni and moeable oeer the imdcrlemg structures, hut attached to the shn The 
si7e of the swelling slowle increased during the succeeding s,\en \ t ar- but within 
the last three eears it had doubled in sue The patient ittnbutcd the recent 
comparatneh rapid growth to the increased warmth and moi-turc e>i the fev> 
induced be the daih wearing of rubber Ixxits at work about i \ it ot hot water ii 
the meat packing plant It is interesting to speculate on the corre-etnes of il . 
patient’s deduction 

Stiffness of the metat irsoplnl mge il joint had bean pre mt tor two %e ir It 
was greatest at the time of the intermittent mere ihs in wullin. preceding rip’nrt 
ind drainage of a fistula 

Drainage from the swelling bad ipjte ered two \cir- p'e-um -h d h*' 
oceurriel internutteiith The apja ir iiiet ot drainage «> i i alb prtee'k d 1< *■ two 
or three d it' b\ tiudernese o\er a small ire t o i tl t 'urt icc of the t r >r a* d 1 
followed spout nietnis rupture ot the -km at lie te ide - j. i t Tl >- j et nt 
ele'enlnd the eh'thtrge is <uh 'treded with bio >d md s e i* u ’ Tc 
grains which le likened to the tinder- wlnh ire <b clur-ed thr Hi t' - •" >, 
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TREATMENT 

The treatment of the mycetomas is surgical Woolrabe 111 and 
Audram 20 have ascribed cures to antiseptics (iodine and mercuro- 
chrome-220 soluble, respectively), but their observations are inadequate 
Other antiseptics and germicides and various internal medications, 
including potassium iodide, copper sulphate, bismuth sodium tartrate, 
copper citrate 21 and arsphenamme, have been tried without positive bene- 
ficial results Thymol and oil of cinnamon, as applied to other fungous 
conditions, have been suggested by Gammel Cauterization has not 
proved satisfactory 

In early cases, local excision may be sufficient and should be tried, 
but m advanced cases amputation is the only known curative measure 

19 Woolrabe, Frederick Curability of Madura Foot, J Trop Med &. H>g 
21 146, 1918 

20 Audrain, L C A Case of Mycetoma, J A M A 83 1165 (Oct 11) 
1924 

21 Palmer, F J A Case of Madura Foot Treated In Chemctlieram 
Apparent Cure, Indian Med Ga ? 61 74 1926 
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stacks of locomotives Bv prolong with tooth pick' the patient nitm removed 
the grams from the fistulas this procedure was not accompanied In pam 
lmariabh following drainage for a few da\s, the fistula closed spontancotislv in 
spite of the patient’s efforts to promote drainage b\ the application ni ]*>nltices 
The greatest amount of drainage which had issued from a single tistula was 
estimated bv the patient at a half teaspoonful 

The patient described the grams as black masses varvmg from the 'la <>t i 
pinhead to that of a pea round rough or angular soft or hrm heavier thin 
water and resembling cinders 



1 lg 3 — Colonies of Madurella ikedai growing on pi nn it, tr privum h 
inoculated with washed granules obtained from case of maduronncosis 

The patient was a native of Texas He bad nettr Itetii outsnb t! i l intro 
States but bis migrations bad included Oklabom i Missouri Kamas mil Mm 
ncsot t He bad been a farm laborer for the nine tear' previous to bis wort m 
the packing plant winch was three tears before admission to the lionet d (lli 
had not gone lure foot since e irlt childhood 1 Otherwise the Instore w is mum 
port ant 

Ph\*ual Inanimation — Results of general examnntio i tte'e nee iMte t'et;’ fo r 
swelling of the foot Tlie temperature and pul e tire normal T1 r 'Wclln * • 
limited to the dorsum and was <ituttid on the dnt ,1 medial jvm . i r to ru * 
(exit and the proximal portion oi the great toe (fie 11 It w 's app^oxim sl\ it 
si’c and shape of hall a hens t ge On the s^riaci <v tie turn t •' re w* 
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kidney were more irregular The} usuall) arose from the lower part 
of the aorta, at the level of the bifurcation, or from the common iliac 
of the opposite side ] 

ICuksinskaja 4 5 * stated that supemumerar} kidnets are the most rare 
of the renal anomalies A case is reported in which the supemumerar} 
kidney was also cystic A survey of the literature revealed twelve 
similar cases 

The supemumerar} kidney is a definite, individual organ, usually 
found beneath the normally placed kidney It has its own pehus, ureter 
and blood vessels The ureter may combine wuth the other ureter and 
open either into the bladder or into the external genitalia of women or 
the posterior urethra of men Usually there are no symptoms to indicate 
their presence If infected, the usual clinical symptoms, such as pain 
swelling, hematuria or dysuna, are present The surest method of 
diagnosis is by cystoscopy and pyelography ICuksinskaja reported a 
case of a woman, aged 43, she complained of pam in the right flank 
radiating into tire ileocecal region Examination and C}Stoscopy led 
to the diagnosis of c}st or tumor of a ptotic right kidney Operation 
showed a supernumerary cyst of the kidney, the normal right kidne} 
was also found The cystic kidney, wdnch was 10 by 13 by 5 cm , con- 
tained 200 cc of fluid, the cyst was about 9 cm in diameter on the 
convex surface of the kidney Histologically, it was lined with a flat 
type of epithelium Proliferative activity w r as not noted, and a definite 
cause for the cyst could not be found 

Lazarus c reported a case 'of unilateral fused kidney in which hemi- 
nephrectomy for calculus pyonephrosis was performed The diagnosis 
was made by pyelograplnc studies At operation, the renal mass was 
found to extend from under the arch of the diaphragm to just below' 
the crest of the ilium When it was freed from its perinephritic 
co\ ermgs, it w r as seen to be made up of tw 7 o parts The upper portion 
which comprised a little more than two thirds of the entire renal 
volume, was solid and appeared to be normal renal structure The 
lower portion consisted of a fluctuating cystic sac and was densel} 
adherent to the perirenal tissues (perinephritis) It rvas freed onl\ 
with the greatest difficulty There was a w r ell defined line of demar- 
cation evidenced bv a superficial groove crossing the mass on its anterior 
surface, which indicated the site of fusion of the tw r o kidneys The 
upper kidney presented a small extrarenal pelvis and a normal appear- 

4 Kuhsinskaja G F C\stt tincr uberzahligen Nierc, Ztsclir f Urol 21 
342, 1927 

5 Lazarus, J A Unilateral Fused Kidney with Report of a Case in 

Which Hcmincphrectoim for Calculus P\oncphronis was Performed J Urol 

18 269, 1927 
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prominentia mentioned bv other writers were absent except tor a hw irregular 
multmucleated foreign-body giant cells near granule- m uminrmuh dn 
fields In the derma, the sweat glands were atrophied corre -ponding to tlic amount 
of connectne tissue m the subcutaneous and underlying tis-ue- Mam ot the 
large and medium-sized arteries, as well as the arteriole- contained thickcmd 
mtima Similar changes were noted in some of the -mall \ein- 

The fungus which was isolated m this case was c\te»-)vth studied 
b\ J A Gammel of Western Reserve University wlio was known to In 
engaged at that time in the detailed study of a fungus which he hid 
isolated in a similar case A my cologic report of this fungus has already 
been published with his review of the American cases ot maduromvco-i 
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Gammel concluded that this organism is a new -peue- and di fined it 
as follows 

Madutclla tkidai (Gannncl 1926'’) nncclmm gray white liter light br< un 
darkening certain sugar mediums Hvphae hyaline or -nblnahnc rireh ^ranul ir 
\ar\mg m diameter from 1 5 to 5 microns Chlaim do-pore- numerom o lh in 
Saboumud’s glucose broth, in all liquid mediums mam Inphat bred up n '» 
chains of lemoniform or round spores \cmnmate light brown col' i-s < i 
Sabouraud s and Grutz agar Sclerotia numerous on -urfaec and in dej 1- oi 
Saliouraud - pre<er\ati\e medium (fig 6), liquifies gelatin ferniot- rn'l i 
tliermoplnlc Pigment production abundant in gluco-e, gel ct<>-e ind nalit >- 
moderate m mauuite and levulose poor m de \trin poor e r ah i it in imdin b e t* 

6 Gammel J \ The Etiology ot Madtiromyco i- yyith a bheo’evic Rr, /'* 
of T\yo \e\y Species Observed in the l mted '-late- \rch Pt'nii k J5 

241 ( March) 1927 
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a rhabdomjo-adenosarcoma, m the latter adenosarcoma, short ,„g ,„„re 

adenomatous than sarcomatous d.fferenftafon The prognoses m cases 

, Py imar - V renal neoplasms in voting children is therefore not entirelv 
hopeless 


[ D Isote It is well known that the kidney is not an infrequent 
-site for malignant disease during infancy and childhood The tumor 
found m most cases is of the mixed embryonic type, although mam 
and varied names have been applied In man)' respects these tumors 
have and still present the problems and diversities of malignant tumors 
of the testicle 11ns is not at all surprising when the fact is con- 
sidered that during the embryologic development of the organism, the 
genital and urinary tracts originate in close proximitv, namely, in the 
urogenital fold in the anlage of both the mesonephros and the genital 
gland These tumors, mixed m constituent tissues, as until testicular 
tumors, are highly malignant and great destroyers of life They are 
a singular and characteristic growth and have presented many problems 
m pathogenesis 

The relative occurrence of renal tumor in children is 0 06 per cent 
(one in 1,600) , in adults it is 0 25 per cent (one in 400) The relative 
frequency of renal tumors among tumors in general in children is 
204 per cent (one in five) , m adults from 0 5 to 2 per cent Involve- 
ment as to the side and sex is about equal, 4 per cent being bilateral 
The usual growths are “embryonic mixed tumors,” most of them occur- 
ring witlun the first five years of life although they have been found 
at birth and in later life 


Three hypotheses have been advanced as to pathogenesis 1 The 
tumors are due to inclusions of the wolffian body (Birch-Hirschfeld) 
2 They are aberrant cells from the myotome sclerotome and mesen- 
chyme (Wilms) 3 They are descendant from the true embryonic 
renal tissue or renal blastema and develop by a process ol metaplasia 
(Busse, Muus, Ewing) These “embryonic mixed tumors” may assume 
large proportions, the average being from 1 to 4 pounds (0 5 to IS Kg ) 
The pathologic picture presented is an embnomc one dominated In 
either glandular or cellular tissue, if the former it has been called 
embryonal adenocarcinoma, if the latter, embrvonal adenosarcoma 
The clinical picture is presented usually m the following order 
abdominal tumor presence or absence of pain or hematuria anemia 
general weakness, anorexia and cachexia terminally, and either local 
or distant metastasis Tumor nearlv always is the initial sign It is 
distinguished from neurocytoma, retroperitoneal tumor enlargement of 
the spleen, tumor of the liver hydronephrosis and ovarian lesions The 
prognosis is poor, 95 per cent of the patients ultimateh dvmg The 
treatment is early diagnosis and radical excision The use of the 
roentgen rav has gn en little encouragement ] 
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ti tim M idiit t !I i ikul ii iv proposed for it \v long -, s the factors winch lnlluuice 
pernnncnth tin tin mu il it lion biologic hclinMor .mil the microscopic and imcro- 
viopic iv|»utv of theve molds in not known the establishment of new species is 
tnsiiliiblt when organisms m found which differ in csscntnl points from known 

spil 1C s 

Nu/'fi </n< ill ( out o — On mint c\ munition Sept S 1927, the pitiuit w is 
found to lu in i see IK nt gunrd he ilth Hi works it his tr ide dnl\ The surgical 
wound his hit u holed lor liftmi months \t tin sit, of tin original swelling 



1 ig ID— (unit colour ol MadnrcIIa ikcdai (Gimmcl 1926) on 1 per cent 
dextrose ag tr, 2 wnks old The fungus grows now one and a half rears after 
isolation much f istcr than in the first generations The dark granules near the 
tenter are sclcroti i The igar is deep hrown except m the extreme penpherr of 
the plate (naturil sirt * 


recurrent nodules ind fistulas are present Or mules were recovered from the 
drainage material Slight tenderness on the plantar surface of the foot indicates 
that extension of the inflammatory process m that direction has occurred The 
patient does not feel am discomfort while the sinuses are open and the drainage is 
free It is probable tli.it amputation ultimateh will he required to eradicate the 
disease process 
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signs of mild appendicitis, and a firm iobulated tumor was palpated 
m the right side of the abdomen The tumor extended up under the 
rib and well down within the crest of the ilium A diagnosis of tumor 
of the right kidney was made The usual incision was made and the 
tumor, which was Iobulated, was shelled out , the normal sized kidnej 
which was not connected with the tumor, was pushed up under the ribs 

The tumor, which was extraperitoneal, was removed and appar- 
ently consisted of hard Iobulated fat The appendix was removed 
through the same incision The tumor was a typical fibrohpoma 

Tjwiojs of the Renal Pelvis — Thomson- Walker 0 reported a case 
of squamous cell carcinoma of the renal pelvis associated with renal 
calculus The patient, a man, aged 63, had passed calculi at intervals 
for twenty-seven years For two years stabbing lumbar pain had 
occurred and recently severe attacks of pain about once a fortnight 
There had never been hematuria The right kidney was much enlarged 
There was increased frequency of micturition, and the urine contained 
a heavy deposit of pus and gave a pure culture of Staphylococcus albas 
The roentgen ray showed a large, heavy, irregularly rounded shadow 
with a somewhat ill defined edge in the right lumbar area Right 
nephrectomy was followed by uninterrupted recovery 

The kidney had the external appearance of a large calculous 
pyonephrosis On incision, a quantity of pus and debris escaped from 
the dilated pelvis A large, rounded calculus with a rough surface lav 
in the pelvis in a bed of grayish-white shaggy material resembling 
asbestos This material lined the middle third of the pelvis and extended 
into the slightly dilated calices at this level It was from 0 3 to 
0 6 cm thick The surface was shaggy and the upper and lower edges 
were sharply defined The renal pelvis and calices above the affected 
areas were dilated Microscopic examination of the asbestos-like lining 
showed leukoplakia which passed into squamous cell carcinoma with 
cell nests The infiltration had not penetrated beyond the muscular wall 
of the pelvis and there was no infiltration of the renal substance 
Enlarged lymph nodes were not found at operation 

[Ed Note — Squamous cell tumors of the renal pelvis probabh 
result from chronic irritation Not infrequently, as m this case, there is 
a history of the presence of renal stone for a long time These tumors 
are highly malignant, rapidly involve the renal parenchyma and adjacent 
tissues, and metastasize readily Owing to the lack of symptoms sug- 
gesting a malignant condition, these tumors are rarely seen when the 
growth is small or localized to the renal pelvis In 108 cases of associ- 
ated renal calculi and malignancy, reviewed by Martin and Mertz, the 


9 Thomson-Walhcr, Tohn Squamous 
Associated with Renal Calculus Proc Roe Soc 


Carcinoma of the Renal Pchi 1 * 
Med Sect l T ro! 20 20 1927 
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i lie conditions ic fence! to in tins paper as the mycetomas have 
been discussed undei main n.imes Ucoi cling to Castellam and 
Chalnicr'' “ the natives of India designated them h\ the vernacular 
terms “keetenagr.ih and ‘ Kirtidco ’ which appear to have been sug- 
gested In tin. likeness of the tumors and fistulas to the dwellings of 
worms, and also b\ the expression 'ghootloo m.ihdec.” probably because 
of the rcscmblauee of the gi.uns to the eggs of insects '1 he mycetomas 
were confused with tuheiculosis In some of the carl} writers, cases 
were described as 'morbus tuberculosis pedis,’ by Godfrey 3 in 18-14, 
and as “Godfiev and Lvres tubercular disease,” by later writers 
In 18-16 Colebiook * iccorded the name Madura foot as that commonlv 
ipplied to nneetomi of the foot m and ne.ir Madura, a town in the 
southern put of Deccan India In 1874, II Vaudjke Carter gave 
these diseases the scientific name ‘imceloma (Gr /two;? fungus, o//u 
tumor) In ]‘>n Pinov s first used the name mvcctoma inclusivel} for 
the etiologie dlv distinct conditions, the true mycetomas and the actmo- 
muoses In 1916 Chalmers and \rchibald also used mycetoma 
inclusivch for the subgroups actinonncosis and maduromveosis The 
term in iduronneosis thus replaced the name ‘true imeetoma” of Pinov 
This nomenclature has been adopted bv Castellam and Chalmers, 
Brumpt,'' Lmgeron and (lammcl 

DlllMTION OI TlltMs NOW IN l sr 

Previous to the icceplance of Chalmers and Archibald’s classification 
of the mveetomas the term mvcctoma had a restricted meaning m that 
it was the name applied to all the granulomas of fungous origin that 
occurred in the foot without consideration of the type of causative 
fungus \\ ilh the proposal m the light of added knowledge, of an 
etiologie classification of this group of similar diseases these investi- 
gators ret lined the term imeetoma as a group name and defined it 
as follows 

Mvcctoma include? all growths md gr.anul itions in am of the tissues of 
in in or am ilia Is vv Inch arc caused bv fungi belonging to different genera and 
species, winch produce bodies, called grams composed of hvphae and sometimes 
cblamv dosporcs and vilucb arc found cither imbedded in the pathological tissues 
or escaping in the discharge therefrom 

0 C istcllaiii A, and Chalmers A J Manual of Tropical Medicine ed 3 
\cu York, Willi im Wood & Co 1919, pp 2110-2149 

7 Colebrook, cited in footnotes 1 and 3 

8 Pinoy, P Actinomvcosis et micetomcs Bull de llnst Pasteur 11 929 
and 977, 1913 

9 Brumpt, Pmilc Precis de parasitologic, ed 3, Paris, Masson, 1922, 
PP 965-969 

10 Langcron, Maurice Mvcctomes m Nouveau traite de medicine Pans 
Masson, 4 445 1925 
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ureteral orifice In cases in which transplantation to the bladder has not 

occurred, the diagnosis of renal tumor mat usually be established from 
the pyelograni 

Four patients m the senes were treated b\ simple nephrectoim 
One of these is living and well three years after operation One patient 
died after four years with extensive recurrence m the bladder two 
patients died at the end of five and six months, respectiveh One patient 
is living and well seven years after nephrectonn and partial ureterec- 
tomy There were eight cases m which complete nephro-ureterectoim 
was performed, the ureterectomy from two weeks to as late as twentt - 
one months after nephrectomy In four of these, it was necessary 
to perform simultaneous segmental resection of the bladder for resical 
metastasis that had occurred since the nephrectomy In this series two 
patients died in the hospital one from pulmonary embolism on the 
eleventh day, and the other on the thirteenth day from pelvic peritonitis 
resulting from a necessary transpentoneal resection of the bladder 
One patient of this group was living and free from recurrence at a 
recent examination five and a half years after operation, another is 
living four months after operation Three patients who died from 
recurrence lived two and a half, three and a half, and seven and a half 
years, respectively, following late ureterectonn and resection of the 
bladder for metastasis 

On account of the frequency and involvement of the ureterovesical 
segment, Hunt believed that segmental resection of the portion of the 
bladder to include the intramural portion of the ureter and the adjacent 
area simultaneousely with nephro-ureterectoni}' seems necessan to 
insure the best prognosis The results seem to show that the mtenal 
between nephrectomy and subsequent ureterectomy is an important 
factor m the prognosis and is readily obviated by one stage complete 
operation of nephro-ui eterectoim, with segmental resection of the 
bladder 

Hunt stated that if the diagnosis of papillary epithelioma of the 
renal pelvis has been accurately established by the presence of metastasis 
to the bladder, it is desirable to proceed with exposure of the lower 
portion of the ureter and resection of the bladder before the kidnei 
is removed This facilitates the removal of the entire specimen intact 
Through a low' median-line incision extending from the pubes to the 
umbilicus extraperitoneal access to the lower two thirds of the uretei 
and bladder is readih afforded The ureter is entireh freed down to 
the ureterovesical juncture and the base of the bladder is ele\ated to 
allow' excision of the intramural portion of the ureter and an area of 
bladder Avail around the growth The resected segment of bladder and 
the lower portion of the ureter are wrapped in gauze and tucked high 
m the extraperitoneal space toward the kidne\ \ftcr the bladder is 
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writings is correct kacnipter is credited In many with being the first 
to describe them in 1712, using the name perical, but Chalmers and 
Christophcrson bate pointed out that this teim was applied to any 
enlargement of the fool including \a\\s and elephantiasis In 1714 
a missionary of Pondichen described a disease of the foot which mat 
hate been muetoma 'J here is some evidence that Heyne 1 satv a 
imcetoma in 1806 and Brett's 1 adipose sarcoma described in 1840, 
hhettisc mat hate been a imcetoma \lthough the disease probably 
ttas Knott n before the close of this period it is difficult to establish 
the first record of it in the literature 

1 he Madura foot period between 1846 and 1860 represents the 
time of definite establishment of imcetoma of the foot as a clinical 
entitt and the period during ttlucli some effort ttas made to establish 
its identity etiologicallt '1 he association in the literature of the disease 
imcetoma of the foot with the town, Madura, was first made bi 
Gill 1 ot the Madura dispens.trt in 1S42, when he called attention to 
a peculiar disease of the foot '1 lie name Madura foot how r ever, tvas 
first recorded In Colebrook 1 Gill s successor, in 1S46 he stated that 
this was the current name for it in certain parts of India Between 
1S45 and 1 S grams were described or illustrated by von Langenbeck 1 
from a case of spinal caries, h) Leberl 1 from pus from the thoracic wall 
In Ballmgal 1 from a tumor of the jaw, and In Paget and Smith 1 from 
a swelling of the foot all of which probably were actinomycosis In 
18%, Godfrey n at Bcllan described a case of w’hat he believed to be 
tuberculosis of the foot with accidental black deposits and he named 
it morbus tuberculosis pedis In 1S5S, Rustomji 3 recognized varieties 
of Madura foot represented In black and jellow' grains In 1860 
Ejre 3 gave the first complete renew' of the existing knowledge of 
Madura foot in which lie referred to the presence m the tissues of 
“tubercles During this period, mycetoma of the foot became knowm 
as Madura foot and by main w r as thought to be tuberculosis 

The imcetoma period began in 1860 when Carter 1 began his senes 
of publications on Madura foot Taking note of the vanous colors 
of grams, he originated on this basis the first classification of Madura 
foot He distinguished black or melanoid, lellow' or ochroid and red 
varieties of the disease He also recognized the tungous ongin of 
Madura foot but erred in considering the lellow form a degenerative 
stage of the black, and in maintaining that an organism called 
Clunonyphc cartcri was the cause of the disease Carter renamed the 
disease which he had described, and in 1874, published a monograph, 
‘On mycetoma or the fungus disease of India ” Lewis and Cunning- 
ham, 3 in 1875, and Berkeley, 3 in 1876, showed that the chinonyphe 
described by Carter was not the cause of nncetoma In 1886, Carter 3 
withdrew' his contention regarding the causative organism and likened 
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other hand, extrapentoneal incision over the abdomen, for example, the 

pararectal as suggested by Hoffmann for this purpose, should also be 
applicable 

[Ed Note Tumors of the renal capsule are not common As a 
rule they are not described as such, but are grouped with other retro- 
peritoneal tumors and cysts in the region of the kidney under the head 
of perirenal tumors As regards the etiologic and pathologic factors 
of renal tumors in general, there is great divergence of opinion with 
regard to the origin of capsular tumors 

Reports of tumors of the renal capsule have rarely appeared in the 
American literature, the most recent report being by Day 12 They can 
usually be classified in three groups (1) connective tissue tumors of 
the renal capsule, (2) fatty tumors of the perirenal fat layer and 
(3) mixed malignant tumors in which occasionally sarcomatous ele- 
ments predominate Large fibromas occasionally grow from the capsule 
or the hilum of the kidney, but they are generally associated with fat, 
smooth muscle and tissue of the kidney and exhibit myxomatous 
changes , hence such terms as fibrolipoma, myolipoma, fibromyolipoma, 
fibroleiomyoma, and myxoma fibromatosum are noted Lipoma has 
been found to be most common Liebermann, 18 analyzing 165 tumors, 
found the proportion as follows lipoma, 46 per cent, fibrolipoma, 
20 per cent, myolipoma, 10 per cent, fibromyolipoma, 10 per cent, 
and sarcoma, 14 per cent 

Etiologically, the tumors arise as follows (1) renal capsule gives 
rise to the various fibromas and sarcomas in the renal capsule, 
(2) lipomas in the renal fatty capsule, (3) the embryonic mixed type 
in the wolffian body and (4) rare hypernephroma in suprarenal rests 
It should also be remembered that tumors of the hilum of the kidney 
that occur only rarely are of a similar nature, especially the lipomatous 
Other hypotheses by various observers are of interest Birch-Hirsch- 
feld 14 has classified the tumors as embryonic adenosarcomas or 
sarcomatous glandular swelling, believing them to originate from the 
wolffian body Hashnger believed that they may be due to pressure on 
the renal artery or to bleeding in the renal capsule followed by organ- 
ization Ewing 1C believed that the growths must owe their origin to 
some developmental disturbance of the kidnev, the nature of which is 
undetermined 

12 Day, R V Perirenal Tumor;., TAMA 80 840 (March 26) 1923 

13 Liebermann, quoted b} Hashnger Zur Kasuistih der Niercnhapsti- 
tumoren, Ztschr f urol Chir 20 89, 1926 

14 Birch-Hirschfeld, quoted by Hashnger Zur Kasuistih dtr Nierenhapsel- 
tumoren, Ztschr f urol Chir 20 89, 1926 

15 Ewing, Tames Neoplastic Diseases Philadelphia W B Saunders Corn- 

pan}, ed 2 19 22 p 165 
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ntyccs, and true mycetoma, caused b) true molds After intensive 
research and exhaustive review of the literature, Chalmers and Archi- 
bald, in 1916, clearly defined the mycetomas and the subgroups and 
differentiated similar conditions In a lecent report, Gammel listed 
thirteen species of Actmomyccs isolated from cases of mycetoma of the 
foot, and nineteen species of fungi isolated from maduromycoses, includ- 
ing one which he isolated and another which he studied, isolated from 
the case which Ikeda and I reported 

A number of cases of mycetoma have been observed in the United 
States The first case of nncetoma was reported in 1896 by Hyde, 
Senn and Bishop n In all twentj-two cases have been recorded in the 
literature Accoiding to Gammel, who made a critical study of the 
cases, only four are' of maduromycosis The first case of maduromy- 
cosis was reported by Wright 14 of Boston in 1898, the second by Boyd 
and Crutchfield ir of Galveston in 1921, the third by Gammel, Miskdjian 
and Thatcher 10 of Cleveland in 1925, and the fourth by me in collabora- 
tion with Ikeda r in 1927 Boyd and Crutchfield’s case was of the white 
grain type, and the others of the black gram type The fact that two 
thirds of the cases observed in the United States have been reported 
within the last decade from many sections of the country indicates that 
this group of diseases is beginning to arouse widespread interest 
Although fhe subject of the mycetomas is still in a confused state, it 
is obvious that the efforts of Carter, Pmoy, and Chalmers and Archibald 
have simplified it considerably Carter recognized the fungous nature 
of the mycetomas, and the possibility of their being tuberculous m origin 
was thereby excluded Pinoy laid the foundation for the work of Chal- 
mers and Archibald whereby the mycologic distinction between the 
actinomycoses and maduromycoses was set forth cleaily The actual 
confusion which continues to exist in regard to the etiology of the myce- 
tomas is chiefly botanic and persists largety because the entire subject of 
mycology is more or less in a confused state For a clearer under- 
standing of the etiology of this interesting group of diseases further 
elucidation of the life histones of the causative organisms is necessary 

13 Hyde, J N , Senn, Nicholas, and Bishop, D D A Contribution to the 
Study of Mycetoma of the Foot as It Occurs in America, J Cutan Dis 14 1 , 
1896 

14 Wright, J H A Case of Mycetoma (Madura Foot), J Exper Med 
3 421, 1898 

15 Boyd, M F, and Crutchfield, ED A Contribution to the Study of 
Mycetoma in North America, Am J Trop Med 1 215, 1921 

16 Gammel, J A, Miskdjian, H, and Thatcher, H S Madura Foot 
(Mycetoma) , the Black Gram Variety in a Native American, Arch Dermat & 
Svph 13 66 (Jan ) 1926 
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One oi the most striking phenomena in his cases of unilateral 
tuberculosis is the occurrence of what he terms “unilateral diuresis ” 
This is the discharge from the affected side of urine of low specific 
gravity, often as low' as 1 000 to 1 005, as compared with 1 015 to 1 025 
or more, on the sound side lhe difference m quanliti, specific grautv 
and the reaction on the tw r o sides is striking, and occurred, m his experi- 
ence, in over 90 per cent of the cases On the diseased side there is a 
free flow of pale urine, faintly acid, neutral or even alkaline in reaction 
of low specific gravity, containing albumin and pus, while on the sound 
side there is a sluggish flow of highly acid urine of high specific granh, 
often depositing urates on standing There may be a small amount of 
albumin on the nontuberculous side, but, failing other evidence of renal 
inefficiency, he disregarded this m prognosis If the diseased kidnei 
is removed, the albumin disappears from the sound side, being appar- 
ently due to toxins and not to any serious impairment of the remaining 
organ 

In the rare cases in which cystoscopy and ureteral catheterization are 
impossible, Fullerton adopts the method of cutting down on the ureter m 
the iliac region, and catheterizing the ureter through a small slit, which 
is then closed immediately This operation is performed by employing 
the muscle-splitting incision commonly used for removing the appendix 
The peritoneum is not opened, but is peeled inward from the lateral 
wall of the abdomen toward the median line The ureter remains 
attached to the peritoneum, and, when recognized, is seized, without 
being detached, by two special ring forceps by means of which it can 
be brought up into the wound A small slit is made and a catheter is 
introduced On removal of the catheter, the small aperture is carefully 
closed by two row's of fine catgut suture If the ureter is found to be 
thickened, it is not further disturbed, as it is obviously the ureter of the 
affected kidney All that is necessary is to demonstrate the presence and 
efficiency of a second kidney Fullerton has performed this operation 
several times in tuberculous cases 

Fullerton believed that, from a clinical point of view', cure is possible 
in certain cases without operation He reported several cases under 
observation for years m which operation w'as not performed Improve- 
ment had occurred, although in most cases the sjmptoms demonstrated 
that the original lesion was still present In the cases m which operation 
has been performed remissions occur, but the general tendenev of 
symptoms is to grow' w'orse 

Fullerton stated that present knowledge justifies the recommendation 
of nephrectomy for renal tuberculosis with or without secondary 
involvement of the bladder as being the best and surest method of cure 
If done earh, before the bladder is involved, the relief is often immedi- 
ate, and iti anv case the patient has a better chance of cure and is le-^ 
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Ihe grains of the mycetomas vary in respect to color, consistency, 
size and shape Those of the pale or ochroid variety are white, gra} 
or yellow, those of the melanoid, brown or black There is also a rare 
variety m which the grams are red The grains in some cases are soft 
and of cheesy consistence, in others firm, hard or brittle The latter 
ma) be softened m caustic potash or can dc Javelle Ordinarily they 
.ire about 1 mm m diameter, but they commonly exist in aggregations 
which are seieral millimeters m diameter lheir shapes vary as irregu- 
larly spherical, cuboidal, lobate or moruloid, and tbeir surfaces arc 
smooth, faceted or bossy The yellow grains frequently are said to 
resemble fish-roc and the black, gunpowder, cofree grounds, pieces of 
coal or cinders 

Microscopic examination rcicals the structure of the grains The 
elements contained are m}celia, pigment granules and leukocytes Often 
three zones are demonstrable a central zone, composed of a mycelial 
reticulum and a varying number of pigment granules, an intermediate 
zone, irregular, amorphous, and deeply pigmented, and an outer zone 
refractile, striated and composed of hyphae, usually disposed radialh 
Leukocytes are present in all zones The staining qualities of the grains 
vary 

In teased specimens of soft or softened grains the individual hyphae 
may be studied, and their characteristics distinguished The myceha in 
the maduromycoses arc large segmented filaments, with walls which are 
well defined, and usually chlam>dospores of varying sizes and shapes 
The mycelial filaments of the actinomyces do not have clearly defined 
walls and are nonsegmented and chlamydospores are absent The 
microscopic appearance is the basis for differentiation of the actino- 
mycoses and the maduroni} coses 

Growth cultures made from the grams on ordinary mediums and 
incubated at 37 C , usually appear in a few r days in the form of tufts of 
delicate white filaments In cultures made from the black grams on 
dextrose mediums, a rich brown pigment gradually spreads throughout 
the medium The nature of the pigment in the grams or in the medium 
is not known As pointed out by Gammel, it has been known for some 
time that each color of grain may be produced by widely different 
fungi, and it w r as recently shown that the same species may produce 
different colors of grains Therefore the classification of the mycetomas 
on the basis of the color of the grains is of clinical interest, but of no 
diagnostic value Reproduction of the mycetomas in animals has been 
successful in a few instances 

An excellent recent study of the etiologv of the mycetomas in the 
United States was reported by Gammel He enumerates thirteen species 
of the genus Actinomyces which have been isolated in cases of actino- 
mycosis, and nineteen species, belonging to two classes and eight genera, 
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Tuberculosis of the kidneys is more common in children than would 
appear from the literature, and modem urologic diagnostic procedures 
such as cystoscopy, ureteral catheterization, tests of renal function and 
pyelo-ureterography, are frequently indicated in infants and children 
as well as in adults 

Lazarus ~° reported a case of tuberculous horseshoe kidney At 
operation the left segment of the kidney was found to be moderately 
enlarged and close to the lumbar spine The upper pole was adherent 
to the under surface of the diaphragm The ureter was greatly thick- 
ened and on section the typical cheesy necrosis characteristic of tuber- 
culosis was noted An attempt to expose the lower pole of the kidne) 
"was futile The ureter was severed between ligatures and by tracing 
the lower part of the kidney it was found to take an inward course 
toward the median line By carefully pushing the posterior parietal 
peritoneum mesially, one could distinctly see a thick isthmus of renal 
tissue crossing over the aorta and vena cava and merging with the 
kidney on the opposite side 

With the diagnosis of horseshoe kidney established, the pedicle 
and all the accessory vessels were doubly ligated and divided and the 
kidney gradually liberated from above downward By careful digital 
dissection, the isthmus was separated from the aorta and vena cava and 
divided between two clamps The clamps were then removed and a 
few mattress sutures introduced into the divided end of the isthmus 
One tube was introduced into the renal fossa, and the wound was 
closed in layers 

The specimen, when opened, showed a large tuberculous abscess m 
the upper pole of the kidney filled with pus and cheesy necrotic material 
The cortex over this cavity was much attenuated 

Roschdestwensky 21 (Urologic Clinic of the Tuberculosis Institute 
of Leningrad) found in the clinical and necropsy examination of 230 
cases of tuberculosis of the gemto-urinary tract that m all chmcall) 
examined cases pulmonary tuberculosis was more or less pronounced , 
that in the majority of cases the pulmonary process was stationary and 
well localized, and played only a minor part m the entire picture 
and that m well defined cases, specific involvement of urinarv and 
genital tracts was comparative! y rare If the unnarv and genital 
tracts were definitely involved, pulmonary tuberculosis showed a favor- 
able course, on the contrary, the gemto-urinary tract was more immune 
against tuberculosis if pulmonary tuberculosis existed 

20 Lazarus, T A Tuberculosis in a Horseshoe Kidnej T Urol 18 247 

1927 , „ 

21 Rosclidestu enskv , W J Ucber den Emfluss der Tubcrculosc dtr Ham 
und Gesclileclitsorgane luf den Vcrlauf der Lm.pentuberhulo^e Be.tr 7 Mm 
d Tuberk 63 112, 1926 
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Ihus a total of thirty-two species have been isolated m cases of 
mycetoma reported from the United States It is remarkable that a 
uniform clinical and pathologic picture is produced by so great a variety 
of fungi 

Gammel pointed out that knowledge of the mycology of most of these 
organisms is limited and the nomenclature and classification therefore 
must remain provisional and rather artificial Fungi parasitic to man 
are difficult to identify m many cases because they lack the morphologic 
characters by which the identities of other fungi are determined These 
molds are identified, thcrcfoie, not only by cultural characteristics but 
also by pathologic behavior Many fungi are subject to great variations, 
and the distinction between new species and permanent variations can 
be made only after prolonged study The manner m which some 
fungous parasites occur in nature is not known Many of the genera 
are not well defined and the descriptions of many of the species are 
incomplete It is as yet not known in many instances whether differences 
in color, pigment formation, and the formation of grains are constant 
features or induidual \anations resulting from external conditions 
Ability of a given species to ferment certain sugars may be either lost 
or acquired In respect to the fungi imperfecti, at least, the life histones 
are imperfectly known, but when in instances they are established the} 
are removed from this class and reclassified with the appropriate groups 
For recent classifications of all known species of actinomvces reference 
may be made to Bergey's 18 manual and to that of Chalmers and 
Chnstopherson 1 

PATHOLOGY 

Regardless ot the existence of this multiplicity ot causative organ- 
isms, the gross and microscopic pathology of the several varieties of 
mycetoma is the same except m minor details The essential pathologic 
features of these fungous tumors are those which are characteristic 
of the infectious granulomas, including slowly progressing local necrosis 
and abscess formation, intermittent discharge through fistulous tracts of 
peculiar fluid containing characteristic grains, and replacement of the 
normal structures by granulation and fibrous tissue In view of the 
uniformity of pathologic characteristics of the mycetomas, any clinical 
or pathologic consideration of one or more of them must apply to the 
entire group 

In man the growth of the fungi is usually sluggish, this permits 
extensive local reaction In the tissues immediately surrounding the 
fungus, hquefactive degeneration takes place, and in this fluid the grains 
appear to be formed by an aggregation of fungus elements The tissue 
reaction throughout the course of the disease remains local and is 

18 Bergey, D H Bergey’s Manual of Determinative Bacteriology, ed 2, 
Baltimore, Williams & Wilkins Company 1925 pp 345-398 
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focus was not found, but was believed to be in the gastro-intestinal 
tract I he position of the renal abscesses and the pyelographic picture 
bear out Israel s dictum that chronic actinomycotic abscesses of the 
kidney originate m the parenchyma as “excretionmy cosis ” 

Bedma and Pavlica reviewed twehe cases of large actinomycotic 
abscesses described in the literature as “primary kidney actmomy'cosis ’ 
These abscesses occur in tv o forms as a tumor v ith pennephntic symp- 
toms and sterile or cloudy urine and lymphatic involvement and as 
chronic pyelonephritis w'lth lymphatic involvement and normal or 
slightly enlarged kidneys, pyelography usually suggests a tumor with 
this form The cy r stoscopic picture may' be that of chronic cystitis 
The function of the affected kidney is diminished 1 he prostate is 
seldom affected 

The treatment consists m nephrectomy From the reported case 
it is concluded that the liver must be carefully examined preoperatively' 
Other treatments mentioned are roentgenotherapy' administration of 
potassium iodide and copper sulphate and vaccination 

Renal Stone — Simon ~ 4 asserted that the formation of stone in the 
kidney' following fracture of the spine and injury' to the spinal cord is 
also accompanied by' some type of renal disease This may be the result 
either of primary' injury' to the kidney' at the time the spine was frac- 
tured, of secondary' injury' through infection of the urinary tract or of 
ascending cy'stopyelitis, the result of injury' to the bladder 

The type of stone which forms depends on the secretion of the urine 
from the injured kidney' There may r , therefore, be several types True 
urinary stone may' form independently' of injury' to the spine by the 
deposition of urinary' salts, and thereby' blood clots or traumatically 
formed connective tissue in the renal parenchyma give rise to the 
nucleus , this would cause stones to be formed according to the colloid 
precipitation theory' The particular type of stone formation (oxalate 
or urate) depends on the crystalline body' content of the urine at am 
one time Spinal lesions have little influence on this 

Phosphate stones form secondarily to the decomposition and 
ammoniacal fermentation of urinary salts These may' be the result 
of lesions of the spinal cord resulting in paralysis of the bladder 
ureter and pelvis, as veil as in infection in the urinary tract Their 
origination is perhaps faiored by lesions of the spinal cord, while in 
such lesions there is an increased output of calcium phosphate 

Calcium stones form following fracture of the spine and injuries 
of the spinal cord, because of the absorption of the calcium salts from 
the fractured surfaces of the Aertebrae and from the long bones of the 
extremities 

24 Simon, E Ueber Kalksteinbildungen in dtr Xiere najdi Wirhct 
'snulcnbruch und Ruckenmarkdamlning Ztschr f Urn! 21 444 192/ 
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attempted lateral suture of the vena cava had to be abandoned as the 
patient was on the verge ot collapse The vena cava was then doubly 
ligated both above and below the tear The superior ligature was just 
below the anastomosis of the left renal vein The postoperative course 
was uneventful, the urine was not suppressed and not until the tenth 
day was there transient edema of the lower lnnbs 

Patel believed that the anterior route is desirable for nephrectomy, 
in this case, it permitted him more readily to carry out the necessary 
ligation At this time, a case was discussed by Gayet in which the vena 
cava was torn during the removal of a large hydronephrotic sac In 
this case also the tendency toward collapse made it necessary to abandon 
attempts to suture the vena cava Gayet put a clamp on the tear and 
left it in place after closing the incision, the patient recovered without 
trouble 

Casper 28 reported two cases in which it was impossible to remove 
the kidney on account of extensive perirenal adhesions The first case 
was that of a woman, aged 23, in whom pyonephrosis developed 
thirteen >ears after nephrotomy The second case was one of infected 
hydronephrotic sac of long standing The ureter was ligated and divided 
in both cases, the upper segment being sutured into the skin Vesical 
symptoms cleared readily and there was no further trouble 

(To be continued) 

28 Casper, L (Fehler und Gefahren in der Chiriirpie) Schwieripe 
Nephrektomien Zentralbl f Chir 54 79 1927 
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'1 lie older nodules in succession become soft at then apexes, and after 
a feu days spontaneous rupture of the skin takes place with escape of 
the peculiar Hind containing the chatacteustic grants '1 he quantity of 
the (hud is at first abundant but gradually diminishes after a feu days 
until the fistula crusts o\cr and heals A small scar marks the site 
of the fistula \s othei nodules undcigo the same c\olution all stages 
arc usualh represented \\ Hit giadttal extension of the disease, swelling 
me reuses and globose deformin of the part ensues Jncomenicncc in 
locomotion results from tlx sia or situation of the tumor or from 
destruction of the skeletal stmetnres Cases of tucnt\-fi\e gears’ 
standing base been reported 

in \r,xosis 

1 he direct diagnosis of nnectoma is simple, proMtled the possibihtv 
of its existence is considered '1 he swelling, fistulas and grams are 
often noted hv the patient himself, oi are casih demonstrable on 
l)re«sure applied to the part or on probing of a fistula '1 lie fungous 
nature of the disease is readih apparent on microscopic examination of 
the grams 1 eased specimens for such examination arc quick]} pre- 
pared from the soft grains, the hard ma\ be softened In soaking or 
boiling m caustic potash, or soda sodium h} pobromile, frcshl} prepared 
antifomun or can dc Jaiclle In such jircpar.it ions the imccha arc 
readily seen 

The imeetomas ,uc most likely to lie confused in America with 
tuberculosis, or malignant disease, and m tropical zones also with 
elephantiasis and tails 'J tiberculosis should he excludable on the 
absence of fe\er or by inoculation of a guinea-pig Sarcoma and other 
malignant tumors seldom jircsent multijilc or trunsiton ulcers, and 
biops} usualh ma\ be relied on In cases of elcjdiantiasis the swelling 
imolvcs the leg, and there is neither ulceration nor discharge In 
taws there is a general reaction, including fetcr and a secondary 
eruption 

The distinction betw-een the actmoim coses and the maduronn coses 
is made on the appearance of the liyphae In the maduromycoses, the 
hyphae are large and segmented, and the} possess well defined trails and 
usually chlamydosporcs In the actinomycoses, they are fine and non- 
segmented, with neither well defined walls nor ehlam} dosporcs 

PROGNOSIS 

I he prognosis for cure depends on complete removal of the diseased 
tissues, as the course is chrome and the mycetomas do not tend to 
spontaneous cure After complete removal by excision or amputation, 
recovery is rapid and there is no tendency toward recurrence in remote 
regions The mycetomas are seldom the cause of death except bv 
cachexia or secondary infection 
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took the "microscopical examination of the two aftected ribs,” and 
communicated his observations to the Dublin Quarto ly Journal of 
Medical Science 

The three reports of Dalrymple, Bence-Jones and Mclnty re, in the 
hands of subsequent lm estigators, were accorded a widely variant 
degree of attention Had this been otherwise, perhaps the name of 
Dalrymple instead of Rustizky (v T ritmg twenty -se\en years later m 
1873) might have been credited with the histologic definition of this 
disease, and McIntyre instead of Kahler (wdiose w r ork appeared thirty - 
nine years later in 1889) cited as the first author to describe multiple 
myeloma in connection with the excretion of Bence-Jones bodies 
Between 1848 and 1873, only three probable cases were added to the 
literature These reports w r ere made by Herman Weber in 1867, by 
Crudeli in 1871, and by Adams and Dowse in 1872 After Kuhne, in 
1882, and Stokvis, in 1883, the work of Kahler, in 1889, w 7 as responsible 
for calling attention to this disease 

In Italy, the works of Bozzolo in 1897 and 1898 aw'akened a senes 
of contnbutions (o\er 40 case reports) paralleling the stimulus lent to 
German clinicians by Kahler’s article (followed by some 135 case 
reports) Although English w'orks must be granted the priority in this 
field, their contributions have not been so numerous as the German 
Perhaps the best reviews on the subject are to be found in Martin’s 
article from Italy in the Pohchnico and Wallgren’s article from Sweden 
in the Upsala Rosenbloom, in Amenca, has published a good bibliog- 
raphy of the literature through 1916 

Rather than include a review' of the general literature on the subject 
we have appended, in chronological order, all the case reports which we 
have been able to compile from a study of the extensive contributions 
pubhshed on this subject This bibliography grves an historical repre- 
sentation of the progress in this subject and affords to those especially 
interested an opportunity to check the obsen ations reported here 

ETIOLOGY 

Multiple my eloma is essentially a disease of later life, approximately 
SO per cent of all cases occurring between the ages of 40 and /0, with 
the peak of incidence at 55 In this respect, it closely 7 follow's other 
malignant diseases, coinciding almost exactly 7 with the age incidence of 
a senes of 100 cases of metastatic carcinomatous skeletal tumors studied 
m the surgical pathological laboratory of Johns Hopkins Hospital 
Young adults are not spared, although we ha\e been able to find only 
fi\e cases occurnng m adults under 35 Two of these cases in patient 1 - 
aged 33 and 32 years were not proved microscopically (Anders and 
Boston) Williams Erans and Ghnn reported one case in a patient 
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Inanuihc v — ‘surrtco 1 reported a c.i'-i nJ crossed ectopic Kicliu. \ 

I lie rii'ht hulncw was nornnl and m good position I lit k*it Kulnev 
winch is the one ustialh displaced, was crossed nid paid lllv I used willi 
the lower pole of the right Kolb Kulnevs had lost their norma! shape 
the pelves were on the anterior surface and the urcteropclv it junctures 
were lateral to the Kulnevs J lie ureter to the lent Kulnev crossed tin 
median line at the level of the second s icnl vertehrt, this ]s important 
embnologicall} as it suggests the area in which the uretci d hud found 
Us first obstacle in its ascending progression 

[En Non — Ectopic Kulnevs of this tv pc do not usual)} cause 
symptoms, hut at times owing to then bulk and situation, there is 
considerable jiain Caulk 5 reported a ease in which suspension and 
fixation of the Kulnev to the lnmbir fascia partlv re hewed pelvic pain 
and a constant desire to urinate 

Stewart and Lodge" reviewed t went) -eight eases of unilateral tused 
Kidney 1 hcv found that the displaced organ general!} lies below tlu 
normal!} situated one, its upper pole fused with the lower pole of tilt 
latter '\ he ureter from the upper Kulnev gcncrall} enters the same side 
of the bladder Usually three or four ai (erics pass to the fused organ 
of which two stippb the upper and two the lower half One or both 
vessels to the upper part of the kidnc} arise direetlv from the aorta 
in or below the normal position i he vessels for the lowei part of the 

1 Surr.aco, L \ Considerations sur 1c run ulopmuo croisc, J <1 urol 
med el clur 23 411, 1927 

2 Caulk, T R Surgcrv of the Ectopic Kulnev, \nn Surg 78 6 \ 1923 

3 Stewart, M J, and Lodge, S D Unilateral Tused Kidntv and Mhed 

Renal Malformations Brit J Surg 11 27, 1923 
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Many unsatisfactory attempts have been made to estimate the inci- 
dence of myeloma Symmers and Vance found 3 cases among 4 000 
autopsies at the Bellevue Hospital, and in 9,000 autopsies at the Johns 
Hopkins Hospital there were 4 cases 

We have found myeloma in about 0 03 per cent of all types of 
malignancy This incidence is based on life insurance tables in which 
sarcoma in general is seventh m frequency in the list of malignancy or 
3 5 per cent, with sarcoma of the bone one third of this, or about 1 per 
cent Among 400 cases of sarcoma of the bone in the surgical patli- 



Fig 2 — Age incidence in cases of multiple myeloma 


ological laboratory at the Johns Hopkins Hospital, 3 per cent were 
multiple myeloma 

There is little that can be said definitely concerning the actual causa- 
tive agents of multiple myeloma Meagemess in the majority of the 
case reports precludes reliable conclusions drawn from the previous 
history of these patients 

In isolated cases, some fact m the family history is stressed The 
statement b} Domvick that a brother of the patient with myeloma, whose 
case was reported b) Stokvis and ICuhne, died of the same disease, is 
open to question Kalischer and Hoffman attributed etiologic signifi- 
cance to a fanuh histon of pernicious anemia in their case In one 
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„ lf r ureter which pn^cd our the anterior surface ot the mass '1 he 
pelus belonging to the ectopic portion was greath dilated ami wrapp'd 
up m a mass of mllammaton tat Its ureter was of normal si 7C and 
was <ccn lung on the anterior Minnie ot (Ik kidnci ami proceeding 
downward and to the left 1 he pcKts was diss^wd tret ot adhesion- 
with great difnrulu and its Mood supple inspu.it d 'I iiert were two 
^ets ot large ac-els entering the fmed hidnca Hit tij>i>e r -ct ari«mg 
trom the aorta and \un ca\a crossed tin upi^r ln.rdtr ot the dilated 
pehi" of tin eclope fiduce and entered tin htlum of tin right fidne,. 
The lower -a amM trom tin right common iliac and to.tr-td along 
the lower liordcr of the ciliated ]K.ht- to e.iter the 1 idm \ m it- lateral 
'•nr face f hc^e vc-mI- wire ilamped int <!oubl\ hgited *nd dieidcd 
The ectopic kidnc} was freed with great difficult} and dclmrcd and 
during this procedure see e ral aberrant \c-m!- ,vir« (iicounterid lhc-e 
eecrc ligated and dietdeU and the' ectopu kiui.ee rc-u’id thron'd) tin 
grooee indicating the line of iumou 1 lu dieultd end of the upper 
kadnee eeas closed eeith three mattress suture ' of plain c itgut 1 he 
kidnee eeas then decapsulated md through a small ne pbrnto.m votin', 
a tul>e eeas introduced into the renal jxhi- [he fid.iee v as fimlh 
replaced in its bed and carefulle surrounded with perirenal in* The 
patient left the hospital eeith the wound practical!} hc'dcd 

Tumors — MoUstcm'" reported a 'erie- of eighteen rend tumors m 
cliildren their -’gc- earemg irom 3 t months to 6 eears, -c\cn v ere in 
the first }car, tv o were more than s }eer> of age and nine vert 
beteeeen 1 and 2 Ten were girls and eight were ho} s Ten of the 
tumors eecre m the right kidnee and eight were m the left \11 tumors 
were unilateral retroperitoneal and eeithm the renal capsule 

Wolistem noted that the-'C tumora nm lie m am portion of the 
kadne} Microscopical!} all eecrc embnome one eeas an unmi'cd 
spindle cell sarcoma thirteen eecrc adcnosarcom.as three eecre Jciormo- 
adenosarcomas, and one eeas a rliahdomeo-adenosarcoma Embryonal 
renal neoplasms occurring m eoung children are a heterogeneous group 
being closel} related but not identical histological!} or histogeneticalh 
The full} dee eloped renal tissue does not baee am part in the formation 
of tumor The author adds that the more solid tumors arc more casih 
remoeed because thee remain within their capsules Four children who 
sureieed operation ten months or more had this tape of tumor 
Metastasis into the lungs and Iner ma\ de\elop into the firm t\ jk? of 
growth as well as the softer ones hut metastasis appears less frequenth 
and less earl} in the former tape One patient suruved to adult life 
and one is well six } ears after operation The growth in the former was 

6 Wolistem Martha Renal Xcoplasm* in Young Children \rch Path 
3 1 (J an ) 1927 
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diseases, although prone to imolve the bone and the joints, are not ot 
great clinical rarity and do not warrant particular emphasis 

From time to time, theories regarding the infectious nature of mje- 
loma have been propounded and the occasional febrile course of the 
disease stressed More plausibly, the elections in temperature can be 
ascribed to intercurrent infections All in all, the etiologic obscurit) 
that is attached to malignancy seems to extend in no less degree to 
multiple myeloma 

CLINICAL CHARACTERISTICS PAIN 

Pam is the outstanding symptom at the onset of myeloma which 
causes the patient to consult a physician Although, when its course is 
viewed in its entirety, the pam is seen to be typical in many of its 
features, the initial phases are particularly vague and indefinite 

Most frequently the pam at the onset of the condition is charac- 
terized as rheumatic It is wandering and intermittent, but is generally 
confined to the back In 70 per cent of the cases the pain is found in \ 
the lumbar or sacral regions , in 20 per cent, m the chest over the ribs' 
or sternum, in 5 per cent, in the legs, arms or shoulders, and in 5 per 
cent, in other parts of the body 

Often the pains are described as neuritic Girdle sensations, or 
radiation of pain down the legs is of common occurrence One of the 
chief-f eatu res of the pain is the aggravation of it by motion or pressure 
Although subject to remissions, it is capable of acute exacerbations 

It is generally just such sharp accentuations of pain, brought on b) \ 
sudden movement or muscular exertion, that first calls the patient's J 
attention to the severity of his illness Most frequently such an unex- ' 
pected climax of pain is brought about by the strain of lifting a heav) 
load (Meyerding, cases 10 and 6, Wallgren, Copeland and Gesclnckter, 
case 1) or by some inexplicable fall (Devic and Benel, Cathcart, Bruce 
Lund and Whitcomb, and Anders and Boston) These attacks are usuallv 
exc eedi ngly severe and leave__the patyent in a_ state/ot prostration and ^ 
collapse 'TiTcase 1 in this paper, the patient was chopping wood, when 
an o\ erzealous effort precipitated a stroke of pam which felled him to , 
the ground, where he lay motionless for many minutes in a state of 
utmost pain and anxiety In a case cited by Kahn, the sudden halting 
of a train in which the patient was seated, was sufficient to bring on the 
attack McIntyre related the incident of vaulting out of an underground 
cavern, and a consequent prostrating siege of pain One of Wallgren s 
patients was o\ ertaken by a seizure when he was going down some steps , 
he tumbled headlong dov n the remainder of the flight and sustained a 
fracture of the radius 

The result of such an attack is to lea\e the patient for the next few 
hours or da\s with bone-breaking pains m the lumbar and sacral regions 
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Nicholson noted that lenal 01 ahdomnul symptoms utconipamtd 
In fc\cr. are not neecss-uilx mduntixe of new giowth i hue is much 
eudcncc how cun to show that fewer is associated with umompheaterl 
neoplasms, although not as fiupunth as with mfianimatorx disease 

In a rex icw of the literatim* it was found that Hnggs noted fexer in 
18 per cent of cases of m w giowth and in *H per cent of casts m which 
ulceration had occulted renal mnlignnncx. howexer. was not mentioned 
Israel, m Hfi cases of tumor of the kidiiex and suprarenal glands noted 
lexer in 8 pei cent of the mu (implicated cases Israel felt that the 
cause of the fexer must he looked foi citlu i m the rapid growth of 
the tumor tells oi in the destine lion of normal tissue \ccrohiosis 
which occurs in all malignant tumors should not nlxxaxs he considucd 
the cause of the fexer since fexer is not alwaxs present tun when this 
occurs \ oclckc r stated that fexti is not infrequent lx pit sent with 
h\ pernephroma I here were e ists extending oxer i period of a wetk 
with temperatmes is Ini'll as 102 F (. ises were noted m winch the 
temperature was the initial sign of the* disease In spunlaimq ns to tin 
cause. \ oclcker refeis to the disruption of alhnmm bodies produced 
hx the process of inxohition also mentioning as i pnssihihtx tint uiflnm- 
mation of the renal pclxis pkixs a pait. because this structure is often 
mxaded hx plugs of necrotic new growth Rcrg hehexed that the great 
si7c and rapid growth of Inpernepluoina were factors m the eaiisc of 
the increased temperature Gist. mo. in a series of sexen eases, found 
that chills had occurred in two and irregular fexer m one In each case* 
fexer subsided following ncphn*ttomx 

Nicholson ohserxed a ease that of a worn in, aged 38, who had had 
fexer almost coiUuiuouslx intermittent abdominal pain and general 
weakness \ correct diagnosis had not been made in spite of careful 
observation oxer a period of elexen months Roentgen-rax examination 
then showed widening of the hihim of the lung 8e\en months later 
eighteen months after the onset of the illness, annular opacpie areas 
appeared in the lung and a diagnosis of tumor, probablx Ilodgkm's 
disease, xvas made Fexer had been present almost continuously foi 
twenty months Necropsy showed carcinoma of the lower pole of the 
right kidnev with metastasis to the left suprarenal gland, spleen, lixcr 
and lungs 

Cullen 7 8 reported a case of fibrohpoma simulating tumoi of the right 
kidney The patient was a small girl liaxing signs of digcslix r e dis- 
turbance and pain in the right lower quadrant There xvere definite 

7 Nicholson. Daniel Fixer with Renal Carcinoma Arch Path 3 30) 
(March) 1927 

8 Cullen, T S A Fihrohpoma Closelj Simulating in Form and Location 
a Tumor of the Right Kidnee Suhactife Appendicitis Snrg Gxiicc Ohst 45 
1^2 1927 
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of l a rr nSet , , In 0Ver 75 per 0f the Cases ’ ■*»«». the course 
Of the disease, while averaging in duration between one and two tears 
is insidious m its onset * ' 


TUMOR 

Not infrequently, tumor formation is the initial symptom that calls 
attention to the disease 

Thejhgtabut ion of the tumo rsjn cases _of multiple myeloma is per-i 

haps the most_outstandmg diagnostic feature of the disease The nwuJ 

1 1 - — — 



Fig 5 — Incidence of skeletal involvement according to location The solid 
black area indicates the most frequent site, the hear} diagonal lines, the common 
sites, the checked areas, the fairly common sites, the light diagonal lines, the 
occasional sites, and the white areas, rare sites 


plicity of the tumors is a cardinal point In only five cases (YVallgren ! 
[case 13], Ewald, Schmorl, Morax, and Geschichter and Copeland) has ! 
the disease been found with a single focus, and in all of these cases 
autopsy was not performed, nor thorough roentgen-ray studies made 
There is multiple imolvement of the ribs, sternum or clancles and spine 
in 90 per cent of all cases In nine of ten patients with rmcioma there 
is tumor imoKement of the ribs sternum and spine, of the ribs, clawcle 
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symptoms suggestive of stone averaged nineteen }ears in duration the 
symptoms suggestive of malignanc} usually had been present about five 
months Most stones found in cases of carcinoma of the renal pehis 
are rough and irregular, they are usuall} of the staghorn, earthy phos- 
phate type, and may be extremely large Kaufmann reported a case m 
which the stone weighed 93 Gm A similar case was noted by Oraison 
in v Inch the patient had had attacks of renal colic for twenty-eight 
years, the stone weighed 107 Gm Wells and Kundrat also reported 
cases of squamous cell tumors associated with large branching stones 
Stones occurred in six of eleven cases in which the condition was con- 
sidered by Wells as definite squamous cell carcinoma The operalne 
mortality is high, and the majority of patients who survne die shorth 
after the operation for local recurrence or metastatic growth 

Fi\e cases of squamous cell tumor of the renal pehis were seen at 
the Mayo Clinic between 1907 and 1922 Renal stone was associated 
in four of the cases The stones in three kidne.vs were extreme!} large 
and ot the staghorn t\pe One patient died eight davs after operation, 
three others died during the first four months The fifth patient is 
nine and without symptoms of recurrence six months after operation ] 

Hunt 10 stated that twent} -three of 318 malignant tumors of the kid- 
ne\ removed at the Ma}o Clinic were primary in the renal pehis 
Eight of these were highly malignant sessile epitheliomas, the remainder 
were relatnel) benign papillary epitheliomas All of the first group of 
patients (seen since 1910) ha\e died The results in the latter group 
have been better, six patients are In mg and well, three less than a }car 
later, and three for seven five and three a ears, respectneh Of the 
nine who died, one lned se\en and a half years, one lived four and 
a half jears, one three and a half vears, one two and a half }ears and 
five less than one }ear after operation Sessile epithelioma progresses 
and extends In invasion into perirenal tissues and renal veins, and 
mctastasi/es remoteh , w bile the papillary tv pe progresses b} extension 
along the mucous membrane of the cahces, ureter and bladder 

Hematuria is the most constant sjmptom of papillar) tumor It 
occurred in all of the cases in this series The presence of a palpable 
enlarged hidnev is usuall} dependent on the presence of In dronephrosis 
\ large renal tumor was palpable in five of the ca=es, and in each 
instance was due to In droncphro'is The presence of a papillary tumor 
of the bladder at or near the ureteral orifice, as seen on c}stoscopic 
t xamination should lmmedntelv give the clue to the diagnosis Such a 
tumor was present in but four cast- on primarv cv 'toscopic examination 
m a fifth case a -mall amount of papillarv tnsue protected from the 

10 Hunt V C Fvpilhn rptlnhnrm of tl u Rnnl Pchjc T Urol IS 
22 - 1°27 
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Boggs and Guthene, Bombard, Madsen, Blathenwck, and Wallgren) 
If the larger tumors are in the sternum, claucle, ribs or skull, their true 
nature is probably discovered earlier than when the larger masses are 
confined to the spine, where they are obscured by mere stiffness or 
beginning kyphos 

The tumors have been \anously described as elastic, welding, pliable 
or malleable Often a parchment-like crepitation maj be elicited o\er 



Fig 7 (case 3) — Gross specimen of humerus showing central location of 
tumor 

the thin bony shell of the tumor, and where the tumor mass itself is 
not made out, the bones gne the sensation of yielding and fragility 
Occasionally, true pulsation may be observed as in the case of Rustizky, 
or semifluctuation may be made out as observed by Cathcart and Bruce 
Although painless tumors have been described, it is usual, especially 
in the later stages, for the tumor sites to be extremely painful The 
mere touch of the hand, the pressure of a stethoscope or the mo\ement 
of the bed clothing may be unbearable The approach of the physician 
to the bedside is often sufficient to make the sufferer cringe with fear of 
impending torture 
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reconstructed and the anterior incision is closed the patient is turned 
on the side, and through the posterolateral incision which gnes access 
to the upper third of the ureter the kidney, ureter and bladder arc 
remo\ed intact 

Tumois of Renal Capsule — Johansson 51 reported two cases ot 
tumor of the renal capsule one a fibroleioim oma in a man aged 57 
the other a fibrohpoma in a woman, aged 47 

Pararenal tumors are relatively rare About one half of all retio 
peritoneal lipomas originate from the tissues around the kidney and onh 
a small proportion of these start in the renal capsule These tumors 
often reaching considerable size, may grow' in either a lateral or a medial 
direction, in the latter case extending widely into the mesenten, w r here 
there is least resistance The) may have little, if any, attachment to the 
kidney or else grou T around it, encroaching on all sides 

In the absence of contraindications and if technically practicable, 
the treatment in such cases should be operative, if operation is not 
performed, one must reckon either with sarcomatous degeneration or 
else until sequences from the mere size of the tumor wdneh alone ma\ 
demand its removal There are thus a number of cases described m 
W'hicli extirpation had been impossible because of technical reasons 
and in which the patients died later on account of mechanical dis- 
turbances created by the tumor, such as compression of the lungs 
intestines or ureters, or from cachexia At postmortem examination 
one maj also find that such a tumor was the cause of death 

The prognosis, howevei, men if the radical operation is performed 
is fai from fa\ orablc The primary mortality is already high, often 
owuiig to technical difficulties with risk of hemorrhage and injuries 
to intestines In a series of cases reucued by Wahlendorf death 
occurred in about 30 per cent either as a direct result of operation or 
from some cause closelv related to it 1 o this maj be added the fatrh 
great risk of sarcomatous degeneration The operatic cases ha\e not 
been under observation sufficient!! long to determine how great this 
risk ilia's be 

llistologic.ilh , benign tumors also reeur fairls frequent!} and in a 
number renewal of operatise procedures has been indicated In certain 
cases this is probable explained In the fact that tumors hate grown 
diffused! at an carle sta^e md therein presented radical removal 

I he^c tumors are generalh of considerable si?e at the time of 
operation ind extr iperitoneal exposure b\ a lumbar incision would 
therefore meet with fairh great difficulties I» Johanssons cases the 
tumors were exposed successful!! h\ the transperitoneal route On the 

II Johansson Mm Two < Tmnur m tin Kunl ('ipvnl, Acta clnr 

Scmtlim! Cl lor 102' i 
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Less oonmonlj when the skuU ,s .molted, there maj be mterfere 
w.th mastication In a case of Anders and Boston the teeth fell , 
In Schmorl s case, the skull is reported to hate increased 3 cm m : 
urmg t e course of the illness— a rare occurrence in cases of nn elc 
and more typical of Paget’s disease 


fracture 

The bone destructive nature of the tumors in m)eloma is \ 
exemplified by the frequency of pathologic fracture m this disc; 



Fig 8 (case 1) — The stance of a patient with mjeloma, showing the protrudir 
abdomen, the approximation of the ribs to the pelvis, the obliteration of tl 
lumbar curve, and the wide base assumed on standing 

Although often escaping clinical recognition, m no other tumor of tl 
bone does fracture occur m so large a proportion of cases 

In his study of pathologic fracture made m the surgical pathologic; 
laboratory of the Johns Hopkins Hospital and reported m Scudder 
work on fractures, Dr Bloodgood found an incidence of 38 per cer 
m cysts of the bone, 25 per cent in multiple rmeloma and 21 per cer 
m metastatic tumors these three classes of tumors hating the lughes 
incidence of fracture 
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Jn umncxtion with tin woldim In »«1\ it i*. of iniuest tint the 
tumof'ocini mmli mnu ftcqmntK m women Uuuutn < nh'-on and 
Kut/nnnn ,r li i\( elm <1 tin* t*»l< .*{ tin wnllu m body m ,m tlmloiru 
taclot mill toim'! tint limn iyid«i»f n y\ idnilly ht mi' “'liutfd to 
siippoi t tin Miw tint .t • n it \m<!\ <»t ivti* tud solid i« ifl iMih ot 
the jciioptntom il '•pur in u htton !•> tin mij.mkiiiI Kidite y Inn id 
li n inn in '•jHrnntn ioid, epididymis nnl tin ti '•ti hue tlnn 

lit i”iii in 1 1 nun nt v "t s ho w * ill n in l v i*'l\ IniM t « «mj »h s »!« \ i lujiini nt • >i 
the nit il ti u t il>n»<! m: op; <»i tumn in. in iM< \i lopnn nt mtdntih! 

cdK imM' wlnlr the mum ion fc! il mini iiii lilt <*n in tl < pt"i<ss 
uf rU \< lopmc nt itiojd *n it: : *« t5\ • f'jilu it*"ii 'h **jj* pht <*'•!'• 
have lx t n noted mrth uitf'ii in imnl* tin ! <*• I' m < ' p! ini' <1 > 

In mi: <lu< 1<* tin it 1 itne K ;’n it< i uu.a. ’ »*, tin Jr.nili.’t «*‘ tin 
yyolffi ID bum ill lilt It 111 ill t i<*,Uj>iU<! *<• Fa III I*' 11* h'tn 

millin'. most «*t t hr- juimitnt nni in cvtc’oiv tppt i*u tti tl.' tot 
nution of the \is detenu uni t jinlioMiii ’Irifi in tir* umib ti * 

nnifu part ot t lit \v *»! Jn m In.dy irmnn \< t*, i<1 

t linn illy tin m lunmis ptodute ti v , il un vmpto.us 1 s<ep 
fur tht '•iitt mi is, tlu\ pmv It mini, * It* < i't «»*nj« ns tin ) id*n 

without imT-mii of tin rtinl t tj> nit \ .i it nil urmuy viupinni 
ire rare ! lit Illinois mil tontimn to j row uni till tin htmhir uni 
rind spate with prt>MHt t m n* it linn nt on tin nliittm orpin hunt 
'.itch ^nijttoms as d\ '.pm i tfltnn nnl t oii'-np iinui oitur 1 in mid 
m i" Ins been Known to unit* in so f s i<, wcit:h ftoin '0 t*i fh jmunds 
(1J to 27 Kj; ) ( j I'-iro-mit stm d mnptontv tspusillv n un i uni 

yomitmjt in us» i!!\ tin most prominent ltirnn" Un ih'-tucc oi 

tirunn disturbances the pin mi d st^ns -in v nnil ir to those of it nil 
tumors Ihr Illinois occur with un lit s( fuqtumv m ttlttUs hetvctn 
the third and fifth fit rides 

l-’rcopent in t tlnymisjs is j irely mtdt, tint to the niitiilur oi other 
confusing conditions 1 lie tuatimnt is complete r-ulic.il tMiMiin i bn 
n not always teclnm.ally possible het tine of tin danger of injure to the 
idjncenl Mt.d organs .is well as the possibility of tMtnsin infiltration 
For tins reason the opentne morl ility is Injjh (50 pti tint) I here js 
i decided tendency to recurrence of the henijpi ns will as tht inahimnut 
tumors, thus the liltuuitc prognosis is hid ] 

Rnwl 7 ulu ration t — Fullerton 1 ' renewed his mies ot 150 cases 
of tuberculosis of the Kidney and bladder lie behe\ed that primary 
tuberculosis of the bladder rarel) exists and that the sequence of events 
in many cases is infection of the Kidney, followed In secondary involve 
ment of the prostate vesuula and epididymis 

16 Hinnmi, Frank , Gibson, 1 Y , , and Kut/nmm \ \ Cysts ot tin 

Wolffian Body, \n» Surp 79 762, 1924 

17 Fullerton, \ndriw 1 uhcrculosis of tin Bladder and Kidney Irish 
T M Sc, 1927 no 11, pp a-14 
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encountered in the same bone, the occurrence of se\eral fractures m 
various different bones is exceptional Not mfrequenth howexer m 
cases of multiple myeloma, fractures occur in the same patient in general 
ribs, clavicle and sternum Sometimes both lower and upper extremities 
as well as the thoracic cage are involved (Morse, Hansen, Wells, Svm- 
meis and Vance, Osgood, Belden, Gaube, Martin, Me\erdmg Jellmek 
Cathcart, Bruce, Lund and Whitcomb, and in our cases 2 and 9) 



Fig 10 (case 3) — Pathologic fracture through the neck of the left humerus 
Note the rarified condition of the clavicle and the mottling of the ribs 

Both united and unumted fractures are met with in myeloma Union 
of fractures, which is generally slow, has been described by Elbnger, 
Jellmek, Cathcart and Bruce, Scarhm, P Weber, Ledingham, and Dialti 
In Moore’s case, rapid union of the clancle occurred In one of Men- 
ding's cases, in which both femora were fractured, the left united while 
the right failed to do so 

Spontaneous dislocation of the sternoclauctdar joint has rarcl) been 
described (Martin, Howard and Cnle) Gradual dissolution of a rib 
ma\ occur so that the mere pressure of the stethoscope is sufficient to 



Si HO/ I 1 7 // - I /»<>/ <'(./< si hi,/ A3 V| H 

su-uptthU m tlu* euppluu c lT< < t *- <>{ s, u tissue m tin hl.iddu bn 

mummiu tiom tuutiiiiu i>t tlu giowth ehewIuMe is aho gre tier 

1,1, si it, (1 tint j< it il tub, n w lin h uMnlh rt mains nntl ite r.il 

for a lonp turn* should lu imtol In m pltn< Rum 1 «ic in i md In per 
l< mum tic povitnt Mjn*-o{l*iliittdi!\ mdevh’d, '•nri'ic il 1 1 1 1 1 j v t lit ion 
M,dhr '•tited tint tend tnbt t, uhtsi* „i n lu il spnntant omh it) tin 
tin-t stig,s ntd tli it it j*» mu dh punni m t it il i im s «»t pnltnoti tr» 
tnlu. 1 1 ulnMv In t \% t m \ two n t Unite i i'o m j it il pnlniontv mtn 
tjnn mix i, ulosis h „ dli w< j, jonud in tin 1 idm \ ini dh in tm uuUx 
1 he Ktdtu \ tollow >• tin ‘•line 1 n\ •- oj mix j, ub ition i tlu Ittn, - v Iju h 
in the in uoritv ot e m s do n<>j undi t o , i < ition 

Meum tt poll, d i v rt ot lend tub, n tdov, n v Ini h dir in<x it 
1 iiton t, -ts on *tnm t-pt •<* w, t, po*.|tn< vithmi.n t do n j:<mi b >th tlu 
right md tin Uft 1 tdnt \ 1 olluv m*. lvht n> ph , > *o,.iv , jepigid 

mocnl ition tes|s with urnu iimiii tin tnintmin' otmu *•, < . * m, tti.t 

md when In hcii on, md i Inlt it 1 tW . tin pstn, it n *ppti 

< nth in good lu illh 

\pparemh not ntd Kidntm tn i\ *-otni tun, - pr*nnt tit* huuh ot 

tuberculosis m p ,s s Hohh- r, pot n d tint tlu \ v , r, Jouud ft tlu tttttn 
of more th in X p, r uni ot 5 21 pitients -tifuiui’ i.otn pnbm-nuv 
tuberculosis hut without un otlur '•unpton,'. j,i,rthl, to th, niunn 
t r ict 1 lie Induct tun lu dc finite h nnohtd v ithottt i itn-tup svmptotm 
!n Ida cot*'' oi idv imed pitlmonnv tuh, u ulosis imoluimnt <>t the 
huhitt s could Ik* diluted nite rose opt, dh m as pi r cult in onh i few 
were* c\ niptoms of re ml tuh, h ulom pr, "t m dt.t in*: life In 3 7o(, ntlu r 
cu^es of pnhnon in tuhere ulosis spotted h\ \ iriotis olNtur*' rend 
imolumeiit was noted mu roscopu. dh it muop-\ m ^S's, or in i little 
more tlnn IS 5 per cent W ildholr. stressing the \ tltte of nimtioinl 
renal tests st ited tint in more thin ^(>0 itejihru tonne s he Ind not been 
misled m .t single nut nice In the me of indigo e irmiiie oi eno-copt 
is function d tests ,ind tint the questions whether oi not renal tuber- 
culosis is present and, if so, whether mnliteial or hditerd ire to he 
answered with eertanitx onh In nu tin m ftnution.d tests of tin 
hidnejs lie does not consult! a md ill amount of pus and a few 
bacilli of tuberculosis p ithngiinmnim ot renal tuberculosis unless then 
is a decrease in function 

Stevens concluded that repeated examination ot the mine In means 
of smears and inoculation of guinea-pigs arc sometimes ncctssan m 
order to discover the bacilli of tuberculosis Roentgenograms are 
positive in a much larger number of eases than is gencralh appreciated, 
and they should lie more frecpicnth emploved in the diagnosis of renal 
tuberculosis 


IS Jde Tulierculose rcnale, Rev nieei tie Lomuii 1927, 47.40 

19 Stevens, W T Diagnosis of R, ml I lilur, ulosis f \ \f \ gf» 71 

(Jan 8 ) 1927 
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by the tumor of the vertebral column Tins together with othei forms 
of neural disturbances is found in about 40 per cent of the cases 

The paraplegia that develops is due to compression of the spinal cord 
by vertebral tumors most frequently located in the low r er dorsal or the 
lumbar region The onset is usually insidious, marked at first by weak- 
ness of the legs with a tendency to stumbling There is dwindling 
sexual appetite, hesitancy in starting the flow of urine and diminished 
epicritic sensation over the lower extremities In the next stage, there 
is exaggeration of the reflexes with development of a positive Babmski 
sign and ankle or patellar clonus 

In the final stage, there is a flaccid paraplegia with incontinence and 
the development of decubitus ulcers The involvement will raiely be 
unilateral (Meyerdmg, case 6) In an unusual case reported by the 
same author (case 9), paraplegia came on after a fall and then gradually 
disappeared In a case studied by Bertoye, there was a paralysis that 
recurred after temporary cessation These rarer forms of receding 
neurologic involvement parallel the occasional regressive changes seen 
in the tumors of the bone in cases of myeloma and aie related to 
vascular changes in the spinal tumor 

In a smaller percentage of the cases, the diverse involvement of the 
skeleton gives rise to neurologic symptoms in other regions In cases 
reported by Bloodgood, Anders and Boston and Hammers, diplopia 
developed In Meyerding’s third case, amsocoria and failing vision 
accompanied a tumor of the skull In a case of Herz, paralysis of a 
hand w r as present In Senator’s case, glossoplegia with partial laryngeal 
and pharyngeal paralysis developed, and Stokvis found difficult degluti- 
tion in his patient There was decided alteration of the voice m a case 
studied by Anders and Boston 

Wallgren and also Venturi reported cases with tumors m the skull 
giving rise to thromboses in the intracranial sinuses In Venturi’s case, 
there was thrombosis of the central artery of the retina with complete 
blindness Diminution of vision was present m Askanazy’s case 

Not rarely tumor masses of the ribs give rise to intercostal neuralgia 
and paravertebral tumors to radiculitis with severe lightning-like root 
pains Such involvements are sometimes complicated by herpes zoster 
(Conti, Anders and Boston, Bomhard, Wallgren, and our case 1) 

Senator and others, lacking definite anatomic proof that direct 
impingement by tumor is responsible for many of the lesions of the 
nerves already described, ascribe to them a toxic origin Evidence of 
tumor, however, is almost always found in the region of the neurologic 
symptoms, which u r ould not necessarily be so were a circulating toxin 
the agent responsible for these disturbances Ginsburg," in describing 

2 Ginsburg Hodgkins Disease With Predominant Loca lira (ion in 
b'enotis S' stem Arcli Int Med 39 5/1 (April) 1927 
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21 Hctlrm, I mil Pueheu, T AUlmonnKost dir Nun C'tvopis It h tru 
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in other cases, the paraplegia was the underlying condition with urinary 
retention and an ascending infection giving rise to cystitis, pyelitis and 
renal abscess In our seventh case, the urinary infection followed para- 
plegia and could be ascribed to the use of a retention catheter 

Metastases (Froenkel, Morse, and our case) ha\e more rarely been 
demonstrated in the kidney 

Great interest is attached to the association of nephritis and Bence- 
Jones bodies in cases of multiple myeloma This occurs frequently and 
w r e found both in ninety-turn cases, as shown m figure 11 

Decostello, by injection of Bence-Jones bodies into dogs, concluded 
that a previous nephritis was necessary to their excretion Stok\is, on 



Tig 11 — Nephritis and Bence-Jones bodies in 150 cases of rmeloma The 
white area (3 3 per cent) indicates an absence of nephritis and Bence-Jones 
bodies, the dotted area (10 7 per cent), Bence-Jones bodies onh , the crossed 
area (246 per cent), nephritis onlj and the area of broken lines (61 4 per cent) 
nephritis and Bence-Jones bodies 

the other hand, claimed to haie induced nephritis m these animals by 
similar injections of Bence-Jones bodies Longcope’s work on the 
effects of foreign protein on the kidney m man would seem to support 
the contention of Stokwis, that nephritis might thus be brought about 
No single theory for the origin of nephritis has a monopoly on the 
eudence at hand While m some cases Bence-Jones bodies are reported 
in the urine without the ordmavs albuminuria expected with foreign 
protein shock to the kidney still it is possible that by repeated damage 
to the kidney a dysfunction is brought about 
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Renal Circulation — Johansson- 3 reported a case m which the 
gradual obliteration of the vessels of the hilum caused the formation of 
capsular collaterals The case was one of chronic pj elonephritis with 
calculus Nephrectomy was performed, and when the kidney was 
detached from inside the capsule it was found to he free in the 
operators hand without a trace of bleeding The kidney was lung 
inside its own capsule as a kind of sequestrum even though its excretorv 
function had been maintained Pulsation was not felt in the vessels of 
the hilum The pedicle was tied and the fibrotic capsule removed The 
arteries of the hilum showed marked endarteritis with thickened mtima 
poor in cells but without obliteration The veins were wide, one or 
two smaller branches were filled with recent thrombi The arterial 
branches near the cortical limit showed increasing endarteritis, in most 
places almost obliterated and in some places completely obliterated 

Endarteritis was not marked in the capsular arteries, which were 
numerous and relatively large Transitional branches of these vessels 
were observed to pass across toward the parenchyma of the kidnev 
and in several places were traced for a distance of 2 mm into the cortex 

The partial obliteration of the -vessels of the hilum caused hyaline 
degeneration of mail}’- glomeruli The capsular -vessels, which did not 
show any obliterative or endarteritic changes, had developed in great 
numbers not onl} in the capsule itself but in the superficial lavers of 
the cortex with communicating branches of arteries and veins passing 
across 

Meyer and Singer -° considered spontaneous perirenal hematoma 
as a definite entity usually necessitating immediate surgical intervention 
This condition causes severe pain signs of internal hemorrhage, forma- 
tion of an enlarging tumor m the lorn and at times hematuria and 
signs of peritoneal irritation 

The authors are disposed to regard perirenal hematoma as the} 
do intestinal obstruction The diagnosis of mechanical obstruction of 
the bowel being established, the indication for operation is usuallv 
clear Preoperatrv e knowledge of the etiologv, although highh 
desirable, is not essential in the decision as to the form of management 
whether medical or surgical, and when the presence of a perirenal 
hematoma is established, whether or not the cause is known the case 
ordinaril) becomes surgical 

X c film ct ow v — Patel reported a case m which the -vena cava was 

lorn during the removal of a large tuberculous right kidnev \n 

25 Johansson Sven Question of Collateral Circulation in the Renal Capsule 
\ctn clur Scandinav 61 181 1926 

26 Mo er K \ and Singer H A Spontaneous Perirenal Haematoma and 
Aneurism of the Renal Arterv, Surg Gvnec Ob^t 45 300, 192/ 

27 Patel Ligature de la veine cave au cours dune nephrectomie Prcsse 
nud 35 653 1Q27 
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GASTRO-INTESTINAL SYMPTOMS 

In a disease running a fatal course, many terminal complications are 
to be expected, and certain of the gastro-mtestinal symptoms of patients 
with myeloma are apparently on this basis The diarrhea often met with 
and the colicky pains described (Meyerdmg, Wallgren, Wright, Austin, 
Bozzolo, Bertoye) are associated with the conditions found at autopsy 
in most instances of enterocolitis, which, as MacCallum has pointed out, 
is often a terminal complication m patients with nephritis 

The fatal hematemesis in Bertoje's case, the melena in Wallgren’s 
case 11, and the epistaxis not infrequently observed (Anders and Boston, 
Bertoye, Knebich, Hoffmann, Bradshaw and Warrington, and m some 
of our own cases) likewise may be regarded as terminal manifestations 
associated with a lowered platelet count in marked anemia (as pointed 
out by Naegeli) 

There is an occasional case of outspoken peptic ulcer (Vance, P. 
Weber, Wallgren), however, which is more difficult to explain Gastric 
analyses have been done in only rare instances (Wallgren, McConnel, 
and our own cases) These determinations, with few exceptions, show 
an absence of free hydrochloric acid To complicate the picture one 
step further, metastases or extensions of the tumor to the stomach and 
duodenum have been reported in cases of Renzi, Martelli and Morse 
Ulcer formation has not been correlated with tumor formation in these 
rare instances 

The most frequent gastro-intestinal symptoms are nausea, vomiting 
and colicky pains In some cases, there is vomiting without nausea. 
In cases reported by Meyerdmg, Wallgren and Jacobson, and m our 
own series, these gastric disturbances have been associated with com- 
pression of the spinal cord, and were perhaps analogous in some way to 
the gastric crises found in tabes dorsalis (as suggested by Martin) 

The various types of gastro-mtestinal symptoms already mentioned 
represent about 20 per cent of the cases 

METASTASES 

It was long thought that multiple m) eloma never involved the inter- 
nal organs by metastases, and that if metastasis occurred, it was merely 
as a spreading from one bone to another of a tumor growth primary m a 
single focus or an original group of foci Direct extension to surrounding 
parts was conceded, but when tumor growths were found m the liver 
and spleen, Lubarsch sought to explain them as separate nodules in 
hemopoietic tissue, arising independent!} rather than bv metastases 

Actual metastasis to internal organs however is not at all rare when 
a careful review of cases has been made The spleen has been reported 
as the site for metastases in cases bv \rnold Aschoff, Madsen, 
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To the future understanding of malignancy, present day medicine 
has made its major contributions in the form of analyses of these con- 
ditions into clinical entities , and there has been much of therapeutic 
advantage in the earlier diagnoses thus made possible In regard to 
multiple tumors of the bone, much remains to be accomplished in this 
direction In a compilation of a more complete series of cases thorough!} 
studied both clinically and pathological!} 

In the present article multiple rmeloma has ’been selected for dis- 
cussion from among the multiple tumors of the bone To the group of 
thirteen cases (comprising our own series) has been added an analysis 
of all available cases reported in the literature since 1848 — in all, a 
series of 425 cases Our work is based largely on the material placed 
at our disposal b} Dr Joseph C Bloodgood, m the surgical pathological 
laborator} at the Johns Hopkins Hospital 


HISTORICAL 

Dr William Mclnt} re, in reporting the first case of multiple mveloma 
adequatelv described in the literature, relates the following 

Mr M— a IngliK respectable tradesman, aged 45, placed himself under mi care 
on the 30th of October, 1845 On taking charge of the case, I had the 

a \antagc of meeting Dr Watson, whom the patient had consulted at the 
beginning of the preceding summer 

On the 15th (Not 1845) Dr Bence Jones, who had been for some time 

VnSTr? UlC C0,n P 0SIt, °" ° { the patient’s urine, met us in con- 

sultation At his suggestion alum was added to the tonics m use with the tiew 

O checking the exhausting excretion of animal matter (The animal matter 
referred to is now known as Bence-Jones bodies ) 

The foregoing citation brings together the names of Me Inn re 
ntson and Bence-Jones, who nere jointly responsible for the studt of 
I n Ins rejKirt Mclim re also refers to Dalmnple > who un'der- 

Tw;r^Y ur f;4Yn’°' o ’"ri, Ubora,or ' j ° hns 

i minmpk Dublin Quart T M Sc June, 1846 
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evidence for this statement failed to disclose its source In the piesent 
study, excretion of these bodies was reported m 65 per cent of all cases 
On the othei hand, a search for an albuminoid substance in the urine 
of patients with diseases other than myeloma, although mfrequenth 
carried out, has shown this substance to be present m a widely \unant 
group of bone and bone marrow diseases In 107 cases of diseases 
other than multiple myeloma m which we could find (cither in the 
literature or in the surgical pathological laboratory of the Tohns Hop- 
kins Hospital) a record of a determination, Bence-Jones 1 odies were 
found in twenty-six cases Most of these tests, of course, were made 
on patients suspected of having myeloma, and the results throw some 
light on the value of the test in differential diagnosis 

Tablf 1 — Dcncc-Joncs Bodies Found in the Unite of Casu Ollier 
Than Multiple Myeloma 


Diseisc 

Metastic tumors of the hones 

Multiple sarcoma of the hones 
Senile osteomalacia 
Polyfibrocystic disease 
Comminuted fracture 
Caries of the spine 
Tumor of the jaw 


A Bonk Diskasfs 

Ao of 


Kcfcrcncc Cases 

Orrum, Bradshaw, Boston, Borr* ami Gnth 
eric, the authors 9 

SceRclhcn, Gilmore 2 

Raschc i 

Groves 1 

Campbell with Horsfall 1 

Willgrcn (cited) 1 

Titz 1 

Total 10 


B Biood Disfases 


Lymphatic leukemia Ilcrz, Trolim-iii, Decastcllo Askanazj 4 

Myelogenous leukemia Simon, Moore, Authors i 

Chloroma Weinberger 1 

Polycythemia Pribram 1 

Experimental apl islic aticmta (in a dog) /culzcr 1 

Total 10 


Total, all cases 


26 


Table 1 has been compiled from the literature and from cases in the 
surgical pathological laboratory of the Johns Hopkins hospital 

Despite the fact that twelve different conditions arc enumerated m 
the foregoing table, the striking feature that all of these diseases imohe 
either the hone or hone marrow is well emphasized In the case of Filz, 
so often cited as an example of Bence-Jones bodies in myxedema, actual 
perusal of the reference showed the patient to have a tumor of the 
jaw with sequestra in addition to the hypothyroid symptoms The 
case of Coriat in which these albuminoid bodies were found onh 
m the pleural fluid has been referred to by some as miliary tuberculosis, 
by others as multiple sarcomas Coriat, m reporting the case, did not 
describe sjmptoms of either, contenting himself with remarks concerning 
the rare and obscure nature of the patient’s condition 1 he cudcnce 
would, therefore, seem to indicate that the excretion of Bcnce-Jone^ 
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aged 30 , Moore reported one in a patient, aged 27, and Haberfeld and 
Lordy, one in a patient, aged 22, all three cases being microscopically 
verified 

Some uncertainty is attached to the occurrence of multiple myeloma 
in children Cases reported by Roman (1912) and by Elizalde and 
Llambias (1913) are not considered myeloma by Wallgren A case 
reported by Gilmore (1925) and submitted to the Codman Registry 
(serial 260) was diagnosed myeloma by Woods and Smith, with Blood- 
good, Wolbach and Mallory dissenting The two cases reported by 
Berkheiser (1925) resemble the xanthoma variant of the giant cell tumor 
in one instance, and Ewing’s endothelial myeloma m the other The 
ages of the children m the various cases reported vary from 2 to 12 y 2 
years 



Fig 1 — Distribution of 425 reports of cases of myeloma by five year periods 
from 1845 through 1927 


In regard to sex, the occurrence of myeloma m males, roughly esti- 
mated, is twice as frequent as in females Anders and Boston, reviewing 
thirty-three cases of myeloma, found SO per cent in males, Wallgren 
found 68 per cent of males in ninety-eight cases, and in our series of 
cases, 70 per cent occurred in males 

The occurrence of myeloma appears to be widespread Reports are 
numerous from England, America, German) and Italy Gases ha\e been 
described m all parts of Europe — Scandinavia, Russia, Holland, France 
and Switzerland — in Canada, in Australia and in South America 
McCallum and Hamburger have described the disease m a negress, and 
Jacobson lias found it in a Chinaman The disease apparentl) does not 
favor any particular social strata of societv nor does any special climate 
or region appear to be immune 




°" U ARCHIVES OF SURGLR 3 

occasionally been found There is the usual amsocytosis and poikilo- 
cytosis found in a marked anemia 

The white blood cell count and its differential count present certain 
peculiarities In 100 white blood cell counts 70 per cent of the cases are 
within normal limits , 23 per cent show leukocytosis and 7 per cent 
a leukopenia The majority of the cases in winch there is a leukocytosis 
range in counts from 11,000 to 15,000 In tins respect there is no 
peculiarity, for we would expect to find leukocytosis in patients who 
so generally suffer from secondary infections 

The unusual features occur in the differential count In about sixty 
cases with complete differential count, myelocytes ranging between 1 
and 10 per cent were found in fifteen cases and eosinophils ranging 



Pjg 14 — Red blood cell counts in 70 cases of myeloma The left hand column 
shows the number of cases 

from 3 to 5 per cent m five cases Vaughn, 4 has reported myelocytes 
as a common occurrence in cases of advanced carcinoma, an interesting 
point m this connection Abnormal mononuclears or Turk’s irritation 
phenomena were found (the authors, Wallgren, Weinberg, Schwartz 
and others) In general, there is a tendency for the mononuclear elements 
to increase, a relative lymphocytosis not rarely being present In some 
cases, the tumor cells have been reported circulating m the blood (Beck 
and McClearl), Ruszmsk) and Reichenstem, Aschoff, Weinberg and 
Schwarz, Stumm, Wallgren and Aschoff) The exact identity of such 
cells, howeier, has not been established An occasional case of mahg- 
nanc\ with tumor cells in the circulation has been reported for other 


4 Vaughn Operable Cancer, J A V A. 69 1952 (Dec 8) 1 917 
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of Meyerding’s cases, the aunt of the patient had a bone disease with a 
pathologic fracture of the leg 

With respect to trauma, so much stressed m tumors of the bone, 
there is more plentiful, if not more convincing, evidence at hand 
Although trauma as a factor in the disease was probably not sought for 
in a considerable portion of the cases, we found it in the histor) of 20 
per cent When recorded in some cases, it precedes the disease by an 
intenal sufficiently long to render its significance questionable (Hopkins 
and Savory, Marchand, Funkenstem, Hansen, and our own cases 1 and 
10 with intervals of from nine to thirty years) More frequently, the 
justifiable conclusion is that the trauma was superimposed on a pre- 



I'ig 3 —Incidence of multiple m\eloma The white area indicates all tjpes of 
maliRiiancN, 100 per cent, the area with diagonal lines, all sarcomas, 35 per cent, 
the dotted area, bone sarcoma 1 per cent, the solid black area, multiple rrncloma, 
003 per cent 

existing diseased state, since it is of such slight nature that m health) 
persons SMiiptoms could hardh hn\e been produced (Wood and Locke, 
Belden Osgood Mcwerding, Wallgren and others) 

Infection has been cited b\ some as a suspected causal agent In 
patients with nneloma the combined incidence of influenza, malaria and 
t\ phoid is approMinatch that of trauma M lien one considers the fre- 
quence of these infections among all classes of patients, however little 
remains to be said m regard to their special significance for tins disease 
luhcrculosiv scpluhs osteoimehtis and infectious arthritis are found 
associated with nneloim and sometimes coexistent with it These 
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diseases (Schleip in gastric carcinoma with Aertebral metastascs Marcus 
Quennell m sarcoma) In Mew of the fact that m_\ cloma cells can be 
found in the \essels penading the tumor areas, such occurrences arc 
not remarkable 

As a group, these cases present rather remarkable conditions m their 
blood picture The high hemoglobin in 38 per cent of the cases is con- 
trary to the ordinal y secondary anemia of malignancy, nor is there the 
aplastic type of anemia bespeaking widespread bone marrow disease, 
which one might expect The normoblasts and megaloblasts typifying 
regeneration, and the eosinophils are also contrary to what one would 
expect The absence of leukemia is not suggestne of a tumor of 
hemopoietic tissue 

The condition is complex In some cases, there is a tendency for a 
displacement of hemopoietic tissue by tumor elements with consequent 
anemia simulating the primary type On the other hand, in the more 
chronic cases, a course lesembhng malignancy may give rise to an 
anemia of the secondary type Either of these two conditions may gain 
the ascendancy, and this gives the blood picture of multiple myeloma a 
variable character 

ROENTGEN-RAY OBSERVATIONS 

I When complete roentgen-ray studies are made of the patient with 
myeloma much is generally to be found that is typical of the disease 
and helpful in making a diagnosis 

The changes taking place are characteristically distributed in the 
trunk, in the sternum, in the ribs and in the spine The skull is not 
rarely involved, and when the long pipe bones are affected, there is a 
tendency for the tumors to be located about the pelvic or shoulder 
girdles, not infrequently affecting the pelvis The lesions are charac- 
teristically multiple and, in general, confined to the location of the red 
marrow, and thus in the roentgenogram may be termed typically central 
The tumors themselves are bone destructive and frequently show up 
m the pictures as rounded, punched-out areas -\arvmg from the size of 
a pea to that of an orange Sometimes they are more diffuse, giving a 
rarefied osteoporitic appearance to the roentgenogram, or, when multiple 
areas have become confluent, resembling mottling 

In the thoracic cage, the ribs are most frequently diffusely mottled, 
but at the site of the ossified costochondral junctions, there is a tendency 
for the tumor nodules to stand out more distmcth as areas of bone 
absorption Not infrequently, tumors about the size of an almond are to 
be seen J\ ing on the ribs, rather than appearing central]} \t autopsy 
the\ can be found projecting inwardly as snbpleural nodules 

Pathologic fractures occur most frequenth from the fifth down to 
the twelfth rib The break is generally not a clean one, but a default 
through a widened ancTrarefied area~of rib easih oierlooked In some 
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Fig 19 (case 2) — Tipical plasma cell type Note the uniformit\ of chromatin arrangement 
m the nuclei 
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and spme, or of the ribs sternum, clavicle and sp ne Fo-r per cert c 
these patients hare, in addition either imohement nf t. e s L uh or the 
extremities about the shoulder or pehic girdles Desiae mvohemsat of 
the trunk We hate not found the extremities alone affected bp die 
tumor in anv proted case of multiple mpeloma. In rare cases multiple 
imohement of the spine onh or of the nbs only has been reported 
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each nucleus a nucleolus is found Within the nucleus, sparse chromatin 
m spokelike arrangement is spaced at the periphery The nucleus is 
either globular, or more rarely, bean-shaped, and has a well defined 
nuclear membrane 

These cells, referred to most frequently as plasma cells, do not take 
the typical plasma cell stain by the Unna-Pappenheim or polychrome 
methylene blue technic, the perinuclear halo is almost always lacking, 
and the nucleus is slightly larger than the nucleus of the plasma cell 
A type of cell bordering on tins description, found m nearly every 
case intermingled with the larger cells, is a smaller one from about 
4 to 6 mu It slightly resembles the lymphocyte m that the cell is poor 
m cytoplasm and the nucleus is relatively large in comparison with the 
rest of the cell , it is globoid and the chromatin, although sparse and of 
the same mural arrangement as the larger cells, appears more compact 
because confined in a relatively smaller space 

A frequent observation m the sections studied is the occurrence of 
apparent mitotic figures The process is seen in many phases, and the 
frequency of its presence in the larger cells would seem to indicate that 
there is a relationship between this process and the multiple nuclei seen in 
larger cells 

Between these two types there are all stages of gradual transition 
and gradations, giving the impression that they are similar in derivation 
As for the so-called myeloblastic or myelocytic type of myeloma, 
we have repeatedly observed that concerning the same section, two 
authorities will differ between these two terms Ewing, m cases 8 and 
11 in our series, used the term myelocytic or myeloblastic, while Blood- 
good used the term plasma cell type In running through a series of 
twelve proved cases m rapid succession, one finds that these two cases do 
not stand out especially as atypical and fit in well with the so-called 
plasma cell type, although superficially, the nuclei do not appear to be as 
typically spokelike in arrangement Many authors, m describing such 
cells in cases of multiple myeloma, are uncertain whether to class these 
cells in the plasma or myelocytic series (Berbhnger, McCallum, Shennan, 
Schutz, Sexmuth, Klein, Stumm, Weber, Williams, Evans and Glynn), 
and some of these authors have thought that the apparent difference was 
due to fixing or staining methods 

In some cases, the differentiation lvas made on the basis of the 
oxidase reaction (Berbhnger, Beck and McClearly, Vance, Warstat, 
Weinberg and Schwarz, Meiremet), and in other cases on the Unna- 
Pappenheim reaction for plasma cells (Aschoff, Hoffmann, Mennc, 
McCallum and Neckarsumer) While the differentiation can thus be 
made in some cases, often it cannot be made by either oxidase reaction 
or b\ Unna-Pappenheim stain Christian, in his study of six cases, 
beliei ed that the imeloma cell is a transitional form not to be classed 
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\ peculiar feature of some of the tumors is their tendencc to decrease 
spontaneous!} m size, with disappearance and reappearance, as m a 
case cited b\ Thomas \\ hile roentgen-rac tlierap} has been know n 
to influence these tumors (Moore), this feature obscures the actual 
results Perhaps this \ariabiht\ in size is to be associated with hemor- 
rhage and the absorption of hemorrhage, as, on section, these tumors are 
frequentl) exceedingh \ascular or hemorrhagic This qualit} also 
explains the occasional pulsating and semifluctuant characteristics 

ncromim 

Deformity of the bone has long been recognized (since Kaliler) as 
an accompaniment of multiple mjeloma, but its distmetne peculiarities 
hare not been sufficient!} emphasized as is eudenced by the frequence 
with which this disease is confused with Paget’s osteitis deformans, 
osteomalacia and \on Recklinghausen’s pole cystic disease 

In cases of meeloma 60 per cent show' thoracic deformity, and in 
the rarer instances m which this deformity extends to the extremities, 
it is confined to the regions of the girdle Bowing of the tibiae as in 
Paget’s disease, marked bending of the extremities as m osteomalacia 
and globose sites of malunion in the lower limbs that are found in \on 
Recklinghausen's disease practical!} ne\er occur in cases of lmcloma 
I he deformities arc pccuharh thoracic and their fa\ontc sites arc about 
the sternum and the spine 

\t the sternum, in addition to tumor, there is often a sinking in at 
the angle of Ludwig, or more rareh, a “waw’’ deformih of the 
gladiolus P.irasternall} along the ribs and at the claucles, multiple 
small tumor nodules ma\ be frequenth palpated, and this multiple 
imoheinent is so frequent (approximateh 50 per cent) that we hare 
teuned it the parasternal rosarr to call attention to its diagnostic 
importance 

In the spme, flattening of the lumbar curie, dorsal krphosis, and 
actual telescoping of the spinal column due to infraction and collapse of 
the \ ertebral bodies occur commonh In March waald’s case there was 
a maximum shoitenmg of 20 cm , while in a case cited b\ Kaliler and 
one of our own there was nearh an equal amount Scoliosis is not a 
rule ob^cn ation 

1 hese deformities of the trunk lead to a rather characteristic habitus 
or stance The patient stands with protruding abdomen his bulging 
lower ribs resting on the pcluc brim, his shoulders braced back and his 
feet set at a wide base to aid in maintaining his equilibrium Fatigue 
and pain come on rapidh with standing The patient walks with the 
utmost deliberation and caution, if indeed Ins affliction does not confine 
lum to bed In some ca»es the clun rests eontmualh on the chest, gnmg 
hh to deculmus ulcer- (W allgren P Weber) 
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In a restudj of malignant tumors of the bone, comprising a more 
recent series of cases in the same laboraton, we ha\e found 33 per cent 
of pathologic fracture in metastatic tumors of the bone and 62 per cent 
in multiple ni)eloma 

While pathologic fracture is not mfrequentl) the source of the first 
sjmplom of onset, it is less frequentl) recognized m itself as an initial 
sign of the disease Wallgren’s case (case 1) was diagnosed climcalh 
as exudative pleurisj At autopsy, fracture of the fifth rib was dis- 
covered, with a large subperiosteal hemorrhage In our case (case 1) 
an early symptom was pam from fracture of the rib, which was onh 
discov ered a year later at this clinic by careful roentgen-rav stud} 

1 he distribution of fractures in this disease is unique In other 
tumors of the bone (as shown by the studies of Bloodgood) pathologic 



I'ig 9 — Incidence of pathologic fracture m bone diseases prone to fracture, 
based on 1,040 cases 

fracture occurs almost exclusivelv in the long bones of the extremities 
In contrast to this the principle sites for fracture in multiple imeloma 
are m the trunk, the prevailing location being the ribs (involved in over 
50 per cent of the cases of pathologic fracture m mveloma) The clavicle 
and sternum arc less frcqucntlv affected In two of our own cases the 
clavicle was involved as it was m the cases of Howard and Crile, 
Svniuur*. Moore \bderhalden and Rostoski Cathcart Bruce, Lund 
uul Whitcomb and Mtvcrdmg Fractures occurring in the sternum 
are described bv Beck and McCkarh Weber Seegclken Zahn, Herr, 
and Williams Evans and Glvnn 

Often a "inking nature of the fractures is their multiplicit} 
Although m other tumor- oi the bone repeated fractures are often 
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weakness in the form of general lassitude, sometimes marked b} a loss 
of power m the legs adumbrating a gradual paraplegia The patient s 
attention is first called to the malady by trauma, spontaneous fracture, 
the discovery of tumor or suddenly exacerbated pain brought on by 
some incident of muscular exertion The complicating features of 
nephritis, gastric disturbances, or pulmonic changes ma\ more rarely 
usher in the disease 

From this initial phase the patients pass on to a period marked b} 
more continuous pains, by increasing deformities with kyphosis, tumor 
swellings, shrinking stature, multiple fractures and to paralysis with 
bedridden state In some cases, the pulmonic s>mptoms become more 
acute and the nephritis more outspoken with anasarca and progressne 
cardiovascular changes 

Before this stage of advancing disease takes its fatal turn, a remis- 
sion with temporary decrease or abatement in the intensity of the symp- 
toms will frequently manifest itself, but in a short interval of time final 
failhjjrseis m with cachexia and anemia Flaccid paralysis ensues with 
decubnus, total incontinence and severe ascending urinary infection 
Culminating in agonizing pains, the end comes on with terminal pneu- 
monia, coma and death 

Not rarely, a patient may present an epitome of this entire range In 
a case which we studied on the wards (case 1) there was, on admission, 
m addition to the marked skeletal deformity with shortening of stature, 
kyphosis, pathologic fracture and nodular tumors, a bronchitis and 
emphysema with asthmatic attacks, dilatation of the heart with systolic 
murmur, beginning paraplegia and strabismus, chronic nephritis with 
hypertension and hematuria, and increased metabolic rate and pro- 
nounced anemia There had been an onset with an acute nephritis, and 
during the patient’s stay in the hospital, there was marked remission 
of the disease Later, when the patient returned home, there was an 
increasing paraplegia, recurring pam and an aggravation of all svmp- 
toms 

With such complexity in the clinical picture it is not surprising to 
find the initial diagnosis is often a mistaken one Lumbago, spondylitis 
deformans, Pott’s disease, nephritis, pleurisy, tabes dorsalis, Paget's 
disease, osteomalacia, osteitis fibrosa or visceral carcinoma with skeletal 
metastases are common errors in diagnosis The s> mptomatology, 
othenuse misleading, is often clarified by beginning in the skeleton with 
both osseous and bone marrow destruction and tracing from these two 
fundamental changes in the skeleton on the one hand and in the hemo- 
poietic tissue on the other, the various disease manifestations of multiple 
my eloma 

The tumor formation in the ribs may lead to pathologic fracture or 
to subpleural nodules and these to hemothorax plcuris's or c\en 
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fracture it, as in a ease described b> Jellmek Infraction and crushing 
of the x crtcbrac, particularh under strain ot lilting are lrequent 
]hc \anous deformities that arise in this manner ha\c alread} been 
referred to 

We think that cases m which fracture is described as preceding the 
disease as an etiologic factor (Anders and Boston) are subject to 
reinterpretation There is no eudence at hand to substantiate preceding 
fracture m health} bone as an etiologic factor m multiple mxeloma, as 
has occasionall} been demonstrated for giant cell tumor and sarcoma 
of the bone 

rijLMOKAK\ CHANGES 

When the thoracic deformin of patients with multiple nneloma is 
marked, chronic bronchitis and emphxsema are of common occurrence, 
a\ eraging 55 per cent of the cases Tlie prevailing t.vpe of bronchial 
lmohemcnt is a diffuse persistent bronchitis of the mucopurulent 
\ arictv , eharacterized by a productive or hacking cough The debilitated 
and cachectic condition of these patients, the h\ postatic pulmonic changes 
dependent on their bedridden state and the restricted ahcolar -ventilation 
brought about b\ painful respiration max be considered contributor} 
factors to this bronchial lnxolxcment 

Second to bronchitis, emphxsema is most frequent h obserxed (Wall- 
gieii in five cases, Morse m two cases, Mclntvre, Bence-Jones and Dal- 
n tuple, Ellmger, Weber and others') D}spnea and asthmatic attacks 
arc often accompan} ing features In these cases, the anginoul pains 
particularh emphasized bx such xiolcnt expiratorx eftorts as sneezing 
and coughing, cause the patient to breathe shalloxxlx xxith the chest held 
m a distended inspiratorx state Weakening of the ahcolar walls con- 
sequent on nutritive changes makes empln sema a hkeh possibihtv 

\ anous foims of plcuiis} hnxc been reported bx Senator, Sternberg 
Her/, Caccini, W r arstat, Kahn, Vance Wells, S} miners, Morse, \ustm, 
Bevk and McClearh Mclntvre and Wallgrcn In some cases, this has 
bun described as fibropurulent ( Htrz), and oceasionallv as ail empvcma 
(Ilanscn. Oftcdal) \t autojis} subjilcural nodules or indented frac- 
ture deformities of the ribs have been found m association with the 
plutriuc changes Pulmonnrv tuberculosis has rarelx been reported in 
pitients with mvcloma (Kalin, \ustm, Wallgrcn) 

In these various conditions oi the lung there is a latal progression — 
gmeialh onward to a terminal pneumonia 

\re koi on k oi si kv vrioxs 

Wtackmg the honx framework xxhieh otherwise s tnc <; ls a naUira j 
dx Knse for the nerxons swem the tumors of imdonn s, H >n manifest 
ihemsehes h\ an ensemble of neuralgic and neurologic sxmptoms The 
most import mt ot thne the paraplegia tint follows the mxohement 
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to avoid unnecessary pain on motion and pathologic tractures is impor- 
tant When fractures occur, the ordinary methods of treatment b\ 
fixation may be given, as pain is thus minimized and healing often accom- 
plished Morphine for pain, liver diet and tonics for anemia and 
inhalations for respirator} complications are helpful 

SUMMARY 

The history of multiple myeloma has been brief!} sketched and the 
cases published since 1848 compiled Males were found aftected m 70 
per cent of the cases, the age group from 40 to 70 predominated, and 
the geographic distribution found to extend to all parts of Europe, to 
North and South America and to Australia with members of the black 



Fig 23 — Incidence by percentage of leading symptoms of mjeloma 


and } el low races included Myeloma was found to constitute about 
0 03 per cent of malignancy of all types, with the etiologic factors of 
heredity, trauma and infection playing little, if any, role in its production 

Among the clinical symptoms, intermittent rheumatic pains were 
found a leading symptom of onset, localized chiefly in the lumbar region 
with radiations to the legs and girdlehke sensations about the lower part 
of the thorax, aggravated by motion and typified m their course by 
insidious onset, sharp exacerbation, remissions and final agonizing 
termination 

Multiplicity of tumor involving the thoracic cage was present in o\er 
90 per cent of the cases, the tumors being relatively small and elastic, v ith 
occasional pulsation, crepitation and regression Skeletal deformity was 
shown to occur in 60 per cent of the patients characterized by a sunken 
sternum, “parasternal rosary” dorsal k\ phosis, shortening of stature, 
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REPORT OF CASES 

Case 1 — J AV E, aged 40, white, a farmer, was admitted to the Johns 
Hopkins Hospital on Oct 21, 1926, complaining of “kidney trouble” There 
was a family history of cancer in one uncle He had suffered the usual ailments 
of childhood, having had typhoid at the age of 8 With the exception of frequent 
colds and asthma for the past three years, his health had been good Ten jears 
before admission to the hospital, while he was lifting a heavy weight, a 
severe backache had started which had lasted several days Three years later, 
tins recurred under similar circumstances Two years later, for the first time] 
an acute spontaneous pain occurred in the back. Two years before admission, 
an operation had been performed for hemorrhoids , this was followed three 
weeks later by an attack of acute nephritis with hematuria, headache, palpitation 
and anasarca After the acute symptoms subsided, nocturia and pounding head- 
aches persisted In March, 1925, on inadequate provocation, he fractured a 
rib Following this, there were dull aching pams between the shoulders radiating 
down his back and around his ribs From March to May, 1925, the patient 
remained in bed, with severe pams in the bones and muscular twitchmgs which 
made him feel as though he were being “drawn together ” Roentgenograms 
taken at the time showed “cancer of the bones ” During the past year he has 
noticed decrease in his stature and bending of his back He lost 20 pounds 
(9 kg ) in weight 

On physical examination, the patient presented a striking picture He was 
emaciated, pale and weak, with sallow complexion and labored respirations The 
arms and legs were of normal length He stood with feet wide apart , his normal 
lumbar lordosis had disappeared, and an upper dorsal kyphosis was present which 
allowed his chest to sink almost to the pelvis Small bony nodules were found over 
his right humerus, the inner end of the left clavicle and the right third rib 
The left eleventh rib was tender and easily misplaced The chest was filled 
with coarse rales, the respirations were wheezing, the heart was enlarged and 
the arteries were thickened The pulse rate w r as 90, the blood pressure 175 
sjstolic and 100 diastolic The liver and spleen Avere palpable The patient 
weighed 125 pounds (56 7 Kg ) The sputum was negative for tubercle bacilli 
The blood count revealed hemoglobin, between 35 per cent and 40 per cent 
(Sahli) , the red count, between 1,600,000 and 1,900,000, and the white cell count, 
between 8,000 and 12,000 on five different examinations over a period of two 
weeks The differential count w^as normal with 70 per cent neutrophilic polv- 
morphonuclears The nonprotein nitrogen m the blood was 34 mg per hundred 
cubic centimeters , the uric acid, 31 1 mg per hundred cubic centimeters , phos- 
phates, 4 8 mg per hundred cubic centimeters, calcium, 10 8 mg per hundred 
cubic centimeters, and chlorides, 649 mg per hundred cubic centimeters 
The Wassermann test of the blood was repeatedly anticomplementan The 
excretion of phthalein was 55 per cent for tw r o hours, the urine showed 
staphylococci and hemolytic streptococci The Bence-Jones test was postnc 
on four different occasions (although often negative) Urinalysis also showed 
32 Gm of serum albumin per liter, wuth red and white cells and granular 
casts present on microscopic examination The excretion of chloride in the 
urine on salt free diet Avas 5 5 Gm The vital capacitj was reduced to 1 8 to 
2 5 liters , the basal metabolic rate was plus 26 

5 This case is also referred to b> Longcopc International Clinics 2 91, 192 / 
Perlzw r cig, Debrue and Geschickter Ha perprotememia and Multiple Micloma 
J A M A 90 755 (March 10) 1928 
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Roentgen-ray examination showed multiple destructive lesions of the bones in 
the thorax, pelvis and skull with pathologic fracture of the eighth and ninth ribs 
and the clavicle on the right side 

The patient faded rapidlj' Complete paraplegia developed with ascending 
urinary infection and anuria on the last two days The temperature did not 
rise above 100 F 

At necropsy, the anatomic diagnosis was multiple myeloma involving the right 
clavicle and acromion, the seventh, eighth, ninth and tenth ribs on the right 
with pathologic fracture of the ninth rib and erosion of the seventh, eighth 
and ninth vertebrae, with softening of the cord at this level The tumor masses 
were soft and variegated white and red There was a fibrinous pleurisj on the 
right side. The liver was enlarged with fatty degeneration There was 
cloudy swelling of both kidneys with bilateral pyelonephrosis and pj elitis 
Cystitis and a mucous colitis were present On microscopic examination the 
tumor was diagnosed plasma cell type multiple myeloma 

Microscopic examination of bone marrow showed evidence of meager stroma, 
rather compact homogeneous masses of plasmalike cells Red blood cells were 
sparse An occasional cell of the polymorphonuclear series was seen 

Case 3 — Mrs E W, white, aged 71, was referred to Dr Bloodgood on 
June 20, 1926 She was seen in consultation with the complaint of tumor in 
the left axilla. There had been malignancy in both the mother s and father’s 
family The patient had had malaria at the age of 16 She was the mother of 
six children and had had two miscarriages She had had hemorrhoids at the 
age of 61 The present illness dated back two years, at which time the patient 
had been operated on for a tumor in the left axilla. This tumor had been 
present for fifteen years, but four months before examination had begun to 
enlarge and cause pain At the time of excision of the tumor, the diagnosis 
was old healed tuberculous glands The incision broke down and in March, 
1926, the patient complained of pam in the left shoulder with limitation of 
motion in the joint The glands had not recurred The pain continued, the 
patient lost weight and there was bronzing of the skin 

On physical examination, a mass was found m the right epigastrium winch 
was painless There was a pathologic fracture of the left humerus with evident 
tumor formation Examination of the heart, lungs and pelvis was negative 
Ihe urine showed 3 plus albumin with many bacteria, but was negative for 
Bence-Jones protein The blood showed red cells, 2,490,000, hemoglobin, 50 per 
cent (Sahli) , white cell count, 5,800, with a differential count of neutrophilic poly- 
morphonuclears, 53 per cent, lymphocj tes, 37 per cent, large monocytes and 
transitional cells, 10 per cent The Wassermann test of the blood was negative 
The blood pressure was 140 s)Stohc and 90 diastolic The pulse rate was 86, 
the temperature, normal 

The roentgen-raj examination showed mottled areas in the left scapula, 
humerus, ribs and femur A pathologic fracture was noted through the neck 
of the humerus 

Following a biopsy, the patient became progressn civ worse and died in 
coma 

At autopsj, soft tumor masses w r ere found in the shaft of the humerus, in 
tfie head and neck of the scapula on the left The ribs and sternum were 
involved bj tumor and easily broken The lungs and mediastinal glands were 
fiec from tumor The liver showed fattv degeneration The kidnejs showed 
chronic interstitial nephritis There were gallstones with a fibrotic gallbladder 




852 


ARCHIVES OF SURGERY 

junction of the sternum and third left rib Ulcerated areas were found over 
.he right thigh and a fracture of the upper third of the right femur The 
result of the examination of the heart and lungs was negative 

The examination of the blood showed a hemoglobin of 40 per cent red 
cells, 3,352,000, white cells, 12,200, a differential count was not recorded The 
urine was negative for Bence-Jones proteins 

The roentgenogram showed destruction at both ankles, left shoulder joint, 
left third rib and right upper femur with a healed fracture of the femur The 
Wassermann test of the blood was negative 

At necropsy, the anatomic diagnosis was myeloma involving the femur with 
pathologic fracture of the left clavicle, sternum and left third rib There w-as 
an old obliterating pleurisy 

Microscopic examination of the tumor mass showed more than the usual 
amount of stroma and a variation of the myeloma cell toward the mjelocytic 
type, but with the plasma cell type much m evidence 

Case 6 — M C, a colored woman, aged 37, was referred to Dr Bloodgood 
on Dec 21, 1921, with a complaint of pain in the back and left side The 
patient’s mother had died of pulmonary tuberculosis The past history revealed 
the usual diseases of childhood with malaria m youth She had been pregnant 
ten times and recently had had some leukorrhea 

The present illness began one year before examination with pain in the back 
and the left side. Three months before examination the pam w'as severe enough 
to force the patient to bed She continued to be bedridden A pathologic frac- 
ture and a marked loss of weight occurred during this period 

On physical examination, the patient showed marked loss of weight and 
tenderness over the lumbar region There was a pathologic fracture of the 
neck of the right femur The results of examination of the heart and lungs 
were negative The spine did not show any abnormalities The blood pressure 
was 130 systolic and 80 diastolic The blood showed a hemoglobin content of 
77 per cent, red cells, 4,250,000, white cells, 13,200 with a differential of 72 
per cent polymorphic neutrophils, 13 per cent lymphocytes, with 15 per cent 
large mononuclears and transitionals The urine showed a trace of albumin 
with white blood cells, red blood cells and casts Bence-Jones bodies were 
found A cystoscopic examination showed pyelonephritis , the phthalein appeared 
in seven minutes 

The roentgenogram showed bone destruction in the pelvis and right femur 
Complete studies were not made 

The course was steadily downward, with marked loss of weight, fever and 
terminal pneumonia The patient died on April 6, 1922 

At necropsy, visceral involvement was not found There was a subplcural 
rodule on the posterior surface of the right lung The anatomic and micro- 
scopic diagnosis was multiple myeloma of the plasma cell tv pc 

Microscopic examination of the tumor mass revealed a typical but lughh 
fibrous type of myeloma with great variation of the cell sizes 

Case 7— W H H., a man, white, aged 55, was admitted to the Johns 
Iiopkms Hospital on Sept 3, 1921, with a complaint of pain in the lumbar 
region and legs The family history was noncontributorv He had had the 
usual diseases of childhood, and tjphoid at the age of 41, influenza at 53 and 
pneumonia at 55 He had suffered many jears from nasal catarrh and head- 
aches There were man} pigmented moles The present illness began one 
month prior to admission with pain in the lumbar region following a second 
attack of influenza Pain m the lumbar region persisted and radiated to the 

legs 
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Microscopic examination showed sparse reticulation, many thm walled blood 
vessels, and densely packed cells The size of the cells varied from small cells 
with little cytoplasm to large multmuclear cells with a large amount of cytoplasm 
The nuclei were typical, with mural arrangement of a sparse amount of chromatin 
and a central nucleolus 

Case 9 ’—C M, a colored woman, aged 50, for ten years had had rheumatism 
and a cough in wmter One year before examination, she had had pain in the 
right hip and knee, followed by fracture of the right arm eight months later 
Recently, there had been swelling on the head and fracture of the right leg 

Physical examination showed pallor and emaciation, false motion with pain 
of the right arm and leg, and tumor masses of the clavicles, the skull, the left 
scapula, and of the extremities and at the costochondral junctions 

The blood showed a hemoglobin content of 52 per cent, red cells, 3,548,000, 
white cells, 4,500 with a differential count essentially normal The urine 
gave a 4 plus reaction to the albumin test with casts and Bence-Jones protein 
definitely present 

The patient failed rapidly, and at necropsy the anatomic diagnosis was multiple 
myeloma involving the femur, ileum, clavicle, sternum, skull and scapula with 
chronic nephritis, arteriosclerosis, and myomati uteri and healed tuberculosis of 
the lungs 

Microscopic examination showed sparse stroma and many blood vessels with 
walls lined by single endothelial cells (fig 5) The cells were three general 
sizes — a small dense cell, with the nuclear mass appearing solid but which 
on further examination had the same arrangement as the larger cells, a cell of 
medium size of the plasma cell type, and a larger, occasional giant cell with 
several nuclei 

Case 10 — B, a man, white, aged 44, was referred to Dr Bloodgood on Dec. 19, 
1924, with a complaint of swelling and pain m the left knee The familv history 
was negative In the past he had always had general good health There was 
no history of gastric or urinary disturbances The present illness began three 
years before examination with pain and swelling in the left knee The pain was 
continuous, but the swelling intermittent Six months previous to admission, 
the pain had disappeared The swelling became permanent The leg was use- 
less and the patient began to use crutches Two months before admission, there 
had been an onset of fatigue and weakness There was history of trauma to 
the knee five years before On physical examination, the patient showed evident 
loss of weight The mucous membranes were of good color The heart and lungs 
w ere normal The left leg had been amputated through the middle of the 
thigh 

The results of analyses of the urine were negative and did not show Bence- 
Jones bodies The blood showed a hemoglobin of 70 per cent, red blood cells, 
4,480,000, white blood cells, 6,000, a differential count showed 70 per cent poly- 
morphoneutrophils, 4 per cent eosinophils, 2 per cent basophils and 24 per cent 
lymphocytes Excretion of phthalem was normal 

Roentgen-ray examination show'ed a central tumor in the shaft of the femur 
with bone destruction and perforation of the bone shell and mottling of the mar- 
row canty 

7 This case, no 9, on file in the surgical pathological laboratory of the 
Johns Hopkins Hospital has been reported elsewhere by Hamburger and b\ Mc- 
Callum A summarv only is included here for completeness 
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There were tumor masses over the tenth, eleventh and twelfth dorsal spines 
There was an elevation over the parietal bone and tenderness over the fourth 
rib on the right The lungs were normal The heart was slightly enlarged to 
the left and a soft systolic murmur was heard at the apex The liver and spleen 
were not palpable The rectal sphincters were relaxed The blood picture showed 
hemoglobin, 50 per cent, red blood cells, 2,432,000, white blood cells, 10,760, 
the differential count showed 66 per cent polymorphonuclears, 28 per cent 
lymphocytes, 6 per cent mononuclears and transitionals The Wassermann test 
of the blood was negative The examination of the urine showed 3 plus albumin 
and the test for Bence-Jones bodies was positive Microscopically, the urine 
showed red blood cells, white blood cells and casts The excretion of phthalein 
showed a total of 9 per cent for two hours on one occasion and 18 per cent on 
another The Mosenthal test showed fixation of specific gravity Gastnc 
analysis did not show any free hydrochloric acid, but showed a combined acidity 
of 6 degrees The guaiac test for occult blood was negative The percentage of 
acidity was 0 02 The blood chemistry studies showed nonprotein nitrogen from 
70 to 80 mg per hundred cubic centimeters with a carbon dioxide combining 
power of from 18 to 27 volumes Chlorides were from 585 to 593 mg per 
hundred cubic centimeters , creatinine, 3 3 mg and 3 8 mg per hundred cubic 
centimeters and sugar 0083 mg per hundred cubic centimeters 

The roentgen-ray examination showed multiple involvement of the skull, 
humerus and femora The basal metabolic rate was minus 4 

The patient did not remain in the hospital Biopsy was not obtained 
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as cither plasma or mjclocvlic in type Wallgien, m the study of Ihn- 
teen cases, came to a similar conclusion 

As a rule, the myeloma tissue is uch in blood \csscls 1 hose aie 
thin walled and lined with a single la\ei of endothelium (fig 15) 1 he 

blood vessels often ha\c about them thin stiunds of fibrous tissue, 
although elsewhere m the tumor there is a noticeable lack of mtraccllulai 
substance with a few fine fibrils here and tlieie Thtic is often piofuse 
hemorrhage into the tumor, and in almost all cases, thcic is a tendency 
for the tissue to be pervaded b\ led blood cells Fat cells, giant cells and 
eosinophils aie of common ocelli i cut c m imeloma tissue and in most 
instances, arc more numeious at the outsknts of the tumor, being the 
sunning cells of noimal bone mairow 

The mjeloma nodules arc onlv apparenth inenmsenbtd, and micro- 
scopically, it is hard to tell where the tumoi begins or ends J lie 
growth appears to bring about a dncct eating avvav of the bone and 
the cells can be seen suriounding nlropli\ mg spieulcs of bones as it the} 
were responsible for the disappearance of the osseous tissue (fig 22 ) 
There appears to be a slight bone formation suiiounding the tumor 
in earlier stages, which would account for the paper-thin bone shell 
often found In other cases, the imeloma borders directly on the 
periosteum or mfiltiatcs into adjacent tissue 

Only in rare instances do imeloma cells enter the circulation, in a 
manner so characteristic of the mjclobla^tic, mvelocjtic or h mphatic 
leukemias These cells do not commonly pervade the hemopoietic tissue, 
such as the lymphocytes crowding into spleen and hmph glands in 
lymphosarcoma and hmphoid leukemia, despite the fact that in a small 
percentage of the cases, mctastascs arc found in the liver and spleen 
There is no change of the differential count m the sense in which one 
finds it in leukemia, nor is there the widespicad crowding out of normal 
blood cell elements that one finds m the severe bone marrow diseases of 
aplastic anemia, and the blood docs not lose its regenerative elements 
From this it would appear that the myeloma cell is not of the cir- 
culatory variety, but is peculiarly a mariow cell, restricted to some 
marrow function Of the infectious or neoplastic nature of the disease 
of multiple myeloma, one can only say that the infectious or neoplastic 
nature of all tumors has neither been proved or disproved 

CLINICAL COURSE AND DIAGNOSIS 

A brief turn m survey of the more characteristic features of multiple 
myeloma may serve to unify them into a more composite clinical picture 
and emphasize the typical course of the disease 

The onset is most often insidious, with indefinite wandering, rheu- 
matic pains predominantly about the back and loms , or with progressive 
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empyema Again, mere deformity of the ribs with accompanying pain 
and shallow respiration may lead to emphysema and bronchitis The 
skeletal deformities in the spine aie responsible for shortening of stature 
and compression of the spinal cord This ncuial involvement in the 
form of ladiculitis maj gne girdle pains and gastrointestinal dis- 
turbance, or in the more ominous form of a paiaplegia gi\c incon- 
tinence and ascending urinary infection with pyelonephritis, the 
consequent bed-ridden state resulting m decubitus and hypostatic 
pneumonia 

On the other hand, the destruction of bone marrow with anemia is 
followed by lowered resistance and a tendency to secondary infection 
A lowered platelet count makes these patients prone to hemorrhage and 
epistaxis More theoretically, an achylia associated with the anemia may 
lead to gastritis The excretion of Bcnce-Tones bodies apparently fol- 
lowing on bone marrow' disease goes hand in hand with a chronic 
nephritis w’hich in turn makes for a terminal enterocolitis 

In this way, the disease picture m all its phases, as traced in table 2, 
can be shown to ha\e its origin in skeletal tumors 

In lack of a characteristic onset, \vc must be on the lookout for pre- 
sumptive evidence of tbe disease Of the aggregate of signs and symp- 
toms described, what are the outstanding characteristics which constitute 
such presumptne evidence ? 

1 Foremost m the series stands multiple imoivcmcnt of the skeletal 
trunk in an adult Spinal deformity should not he examined without 
including in that examination the ribs and the sternum If this had been 
done in nearly every case in the series studied in which a diagnosis of 
spondylitis deformans or Pott’s disease w r as made, the correct diagnosis 
of malignancy, at least W'ould probably have been hit upon, and in all 
likelihood mveloma itself diagnosed Deformity' of the spine, the para- 
sternal rosary of tumor nodules, bulging and deformity' of the ribs — 
these indicate multiple involvement of the trunk and are characteristic of 
the disease 

2 Occurring less frequently, but even more typically peculiar to 
this disease, is the pathologic fracture of a rib Pathologic fracture of 
a rib in an adult is ample presumptive evidence for suspecting myeloma 
In no other disease does it occur with a semblance of the frequency 
found in this condition 

3 The outstanding feature detracting from the diagnostic value of 
Bence-Jones bodies m myeloma is the failure to carry out this test as a 
routine in bone disease and tumor of the bone This test is so simple, 
implying watching for an early precipitate when the usual test for 
albumin is carried out by slow heating, that it should not be omitted 



PERFORATION OF THE DIAPHRAGM 

THE RESULT OF INTRA-ABDOMINAL SUPPURATION 
REPORT OF UNUSUAL CASES 51 

J H CLARK, MD 

PHILADELPHIA 

Ordinarily the diaphragm is considered an efficient barrier between 
the abdominal and pleural cavities, even in cases of suppuration While 
infection may spread m either direction by way of the lymphatics, exten- 
sion by loss m continuity of the diaphragm is rather unusual and is 
particularly uncommon m cases of acute generalized suppurative peri- 
tonitis The following cases briefly illustrate three different types of 
intra-abdominal inflammation responsible for intrapleural suppurative 
conditions 

REPORT OF CASES 

Case 1 — R G, aged 44, had had a hysterectomy and a right salpingo- 
oophorectomy performed for a tubo-ovarian abscess which involved the tip of 
the appendix Twenty-one days later, after a febrile course, a right perinephntic 
abscess was opened and drained Intermittent pain persisted in the right side 
Dulness developed at the base of the right lung, accompanied by an irritating, 
nonproductive cough Later, a moderate amount of foul-smelling, purulent 
material was expectorated The patient died on the thirty-sixth day following the 
first operation and fifteen days after the perinephntic abscess was drained 
The important points at autopsy were as follows The perirenal tissue sur- 
rounding the right kidney was deeply congested and showed a small amount of 
seropurulent material Between the upper pole of the kidney and the liver u r as 
a small quantity of pus This extended over the surface of the liver, just anterior 
to the right lateral ligament Passing upward, it perforated the right coronary 
ligament and formed a second abscess in the space between the diaphragm, the 
extrapentoneal portion of the liver and the folds of the coronary ligaments This 
abscess contained about 60 cc of thick yellowish-white pus 

The base of the right lung adhered to the dome of the diaphragm by a fresh 
plastic exudate, 1 mm in thickness, that was easily separated On separation, 
the dome of the diaphragm “bulged” upward and showed a small perforation 
about 2 mm in diameter at its highest point, from which a thick yellowish pus 
exuded Immedately overlying this diaphragmatic perforation was a corre- 
sponding opening in the base of the right lung, from ■which a similar material 
also exuded on pressure. This perforation in the lung was surrounded by a 
consolidated area of irregular shape, roughly 5 by 7 cm On section, it was 
found to contain a small abscess cavity about 1 cm m diameter, just beneath the 
pleura 

Case 2 — S J H, aged 40, about four weeks before admission to the hospital, 
complained of pain m the epigastric region, unassociated with nausea, \omitmg, 
rise m temperature or pulse rate The following day the pain became more or 
less localized in the right hypochondriac and iliac regions, but abdominal rigidity 


* From the Laboratory of the Samaritan Hospital 
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as a routine m diseases of the skeleton The albuminoid bM l£S_are 
presumptive evidence fo r this dise ase Their true diagnostic value, 
ho~\\e\T?7Tvdl not beTnown until this test is more applied in skeletal 
disease 

4 Altliough backache and radiating rheumatic pains are commonl) 
found in myeloma, backache is sufficiently widespread clinically almost 
completely to nullify the diagnostic importance of thw symptom If in 
realization of the possibility of tuberculosis, metastatic carcinoma, sar- 
coma or ni) eloma of the spine, however, the clinician elicits a history of 
earl) compression of the cord (such as beginning loss of sexual potentia, 
difficulty in starting urination, or loss of power m the legs) , this type of 
backache, exacerbated by movement, with radiating pains and associated 
signs of early paraplegia should be suggestive of multiple m) eloma 

5 In some instances, an otherwise inexplicable and increasing anemia 
of the primary t)pe will lead to roentgen-ray stud) of the bones when 
the facilities are available Under these conditions, the possibiht) of 
multiple m) eloma should be considered 

6 Finall), although adequate information is still lacking on this 
point, the presence of a chronic nephritis with nonprotein nitrogen reten- 
tion and low blood pressure should arouse suspicion In such cases, 
the urine should be tested for Bence-Jones bodies 

What in itself would not be ev idence of conclusive diagnostic nature 
assumes through its corroborative association with similar evidence a 
diagnostic value of the first order Thus, taken in pairs, triads or col- 
lectively as a group, the six conditions of (1) multiple involvement of 
the skeletal trunk in an adult, (2) pathologic fracture of a nb, (3) the 
excretion of Bence-Jones bodies, (4) characteristic backache with signs 
of early paraplegia, (5) an otherwise inexplicable anemia and (6) 
chronic nephritis with nitrogen retention and low blood pressure are of 
cardinal diagnostic importance for multiple myeloma 

The majority of cases of myeloma fit into a syndrome, embracing 
several of these salient features of the course of the disease which has 
been described 

PROGNOSIS AND TRE VTMENT 

The prognosis is uniformly unfavorable, the average duration of the 
disease being about two years after the date of recognition The longest 
duration of any proved case is five and one-half years (Wallgren, our 
case 1) The duration of the disease appears to be uninfluenced by 
treatment, although roentgen-ray therapy has been reported as bringing 
about remissions, however, as we have pointed out, remissions occur 
spontaneously With no proved case reported as cured it is evident 
that palliative s)mptomatic treatment onl) is available Nursing care 
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with a dirty jellowish e\udate Both tubes were intense!} congested, but free 
pus could not be “milked” from the patent fimbriated ends On the anterior 
surface of the liver were two softened depressed areas, irregular in outline, pro- 
duced by collections of inspissated pus A thin film of pus covered the surface of 
the liver The stomach was much distended and filled with a turbid, brownish 
fecal fluid In the left dome of the diaphragm was a ragged ulcerated area, about 
7 cm in extent In the center of this was a perforation about 2 cm in diameter 

The left side of the chest was filled with a brownish, turbid, foul-smelling 
fluid, completely filling the left pleural cavit}, compressing the lung and forcing 
it closely against the mediastinum Fluid could be made to flow back and forth 
through the diaphragmatic opening, as the lung was forced down into the fluid 

COMMENT 

Perforations of the diaphragm practically always result from sub- 
phrenic abscesses These in themselves are not particularly uncommon, 
but perforations occur, probably, m less than one third of the cases 
Lang, 1 in a series of 173 cases, found 67 perforations, or 35 per cent, 
while Martinets, 2 m 138 subphremc abscesses found only 33 perforations, 
or 25 per cent 

The site of the perforation varies, of course, with the situation of the 
abscess According to Barnard, 3 abscesses may occur in six locations 
four mtraperitoneal and two extraperitoneal The commonest abscess is 
probably the right anterior mtraperitoneal, between the convexity of the 
right lobe of the liver and the dome of the diaphragm and between the 
falciform and right coronary ligaments of the liver Subphremc 
abscesses on the left side occur less frequently, although the left anterior 
mtraperitoneal, corresponding to the pouch of the left kidney, seems to 
be second m order of frequency It usually results from suppuration of 
the left lobe of the liver or a perforated gastric ulcer The third com- 
monest site is the right extraperitoneal, in the uncovered space between 
the coronary ligaments of the liver, such an abscess is almost always a 
result of mtrahepatic suppuration The right posterior mtraperitoneal 
location, corresponding to the pouch of the right kidney, is also a fre- 
quent location for subdiaphragmatic abscess Large quantities of pus 
may collect here before emptying into the general peritoneal cavity or 
right anterior mtraperitoneal space of Barnard Abscesses in either of 
these locations most frequently result from appendical or pelvic inflam- 
matory conditions The left posterior mtraperitoneal abscess is rare 
and confined to the lesser peritoneal cavity The left extraperitoneal 
abscess of Barnard is located near the left kidney, and like the left 
posterior mtraperitoneal abscess, rarely occurs 

1 Lang, quoted by Osier and McCrae Osier's Modem Medicine, cd 3, 
Philadelphia, Lea & Febiger, 1925, id 3, p 944 

2 Martinets, quoted bv Osier and McCrae (footnote 1) 

3 Barnard Brit M J 1 371, 1908 
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and pathologic fracture with an incidence of 63 per cent, affecting the 
ribs most frequently 

Bronchitis and emphysema associated with thoracic demornuties was 
found in 55 per cent of the senes, followed by a terminal pneumonia m 
a majority of these instances 

Neurologic imohement secondary to bon} change was noted in 40 
per cent of all cases, with radiculitis and paraplegia of the extremities 
predominant features 

Bronchitis and emplnsema associated with thoracic deformities was 
emphasized as a feature in two thirds of the patients with myeloma and 
the almost constant association of Bence-Jones bodies in the urine with 
this condition w'as pointed out 

Among the less common manifestations of the disease were noted 
gastro-intestinal disturbance and metastatic imohement of the lymph 
glands, lner and spleen 

Bence-Jones bodies were found to be excreted in 65 per cent of the 
cases and the simple laboratory tests for their demonstration recapitu- 
lated The occurrence of these bodies in the urine of patients suffering 
from other bone diseases and diseases of the hemopoietic tissues was 
pointed out and a list of the cases gn en 

The degree and nature of the anemia, characteristic of myeloma, 
was described and the various pathologic changes in the white blood 
cells enumerated 

The pecuhant} of the roentgen-ray observations in this disease with 
multiple punched out areas of bone destruction occurring primarily in the 
trunk and less frequentl} in the skull and proximal ends of the extremi- 
ties was indicated The possibility of rare metastases to the lung and 
subpleural nodules simulating pulmonic imohement w r as also mentioned 

The uniformity of the microscopic picture m rmeloma was empha- 
sized and evidence cited that there is probabl} but a single type of 
marrow r cell occurring in \anous stages of deielopment in all cases 

Lastly, a composite clinical picture of the disease entity^ of multiple 
myeloma was sketched w r ith the original tumors of the bone marrow 
shown responsible by bone destruction on the one hand, and marrow r 
changes on the other, for all the -various clinical and pathologic changes 
described 

Six cardinal features of myeloma w*ere pointed out (1) multiple 
involvement by tumor of the skeletal trunk, (2) pathologic fracture of 
a nb, (3) Bence-Jones bodies in the urine, (4) characteristic backache 
with signs of early paraplegia, (5) an otherwise inexplicable anemia 
and (6) chronic nephritis, nonprotein nitrogen retention and low blood 
pressure 



ACUTE APPENDICITIS 

WITH A REPORT OF ONE THOtJSAND CONSECUTIVE CASES * 

E P QUAIN, 1ID 

AND 

R H WALDSCHMIDT, M D 

riSHARCK, N D 

This contribution to the subject of acute appendicitis is based on a 
study of 1,000 consecutive cases m which operation was performed bt 
members of the Quam and Ramstad Clinic, Bismarck, N D, from 
Novembei, 1919, to September, 1927 The report, submitted herewith m 
tabulated form, has been compiled by one of us (R H W ) after a 
careful review of our clinical histories It is hoped that the results 
obtained by our particular methods of treatment may be of some interest 
and use to those who may wish to make a larger review of the whole 
subject of acute appendicitis It should be stated that the report is sub- 
mitted, not m any spirit of superior wisdom or skill, but rather with a 
sense of humility because we have so often failed to save human life 
A study of the report will demonstrate that with better surgical judgment 
there would have been fewer deaths 

The lessons in diagnosis that we gained and the problems of post- 
operative management that we encountered in this series will not be 
mentioned, but the more important features of the operative technic 
and the final results will be discussed briefly 

From a study of recent publications on acute appendicitis — fewer 
now than ten or fifteen years ago — it is evident that as yet not all sur- 
geons follow the same tactics m combating the disease It is evident, 
also, that there has not been any abatement in the frequency or in 
the mortality of the disease Indeed, a few articles have been 
presented by medical statisticians to prove that m the past few 
years there has been an increase in the mortality rate from appendi- 
citis m this country The reasons for this have not been satis- 
factorily explained Whether the increase is real or only apparent, we 
must leave without discussion The fact that one cannot successfully 
prove the statement false should be a matter of serious consideration to 
all who are acti\ ely trying to reduce the mortality of appendicitis 

Recently collected figures from the Bureau of Vital Statistics indicate 
that about 25,000 people die annually in the United States from acute 

* Read at the Sectional Meeting of the American College of Surgeons, 
Duluth, Minn , No'. IS, 1927 
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Special blood chemistry studies by Dr Pcrlzwcig" revealed a refractive 
index of 1 3610 (normal 1 3450 to 1 3500), total protein, 12 32 (normal 6 5 to 
75), albumin, 023 (normal 40 to 55), globulin, 1011 (normal 20 to 25), 
fibrin, 0 79 (normal 0 20 to 0 30), and an albumin to globulin ratio of 12/88 
or 0 13 with the normal 75/25 to 55/45 or 3 0 to 1 22 

Roentgen-ray studies showed multiple imohement of the skull, ribs, spine, 
clavicles and the long bones of the upper extremities bv rarefied and small 
punched out areas with fracture of the eleventh left rib 

The left femur was examined surgically and showed a friable, highly cellular 
mass beneath the cortex A portion removed on microscopic examination 
showed multiple myeloma of the plasma cell type (fig 19) 

The course in the hospital showed symptomatic improicmcnt with dis- 
appearance of the respiratory difficulty and a fall m the blood pressure from 
170 systolic and 102 diastolic to 125 systolic and 90 diastolic The albumin in 
the urine decreased but did not disappear The patient was discharged with 
the underlying disease process unaltered 

Microscopic examination of the bone marrow' showed little stroma, solid 
masses of tumor cells both of plasma cell and small lymphoid cell -varieties 
many bone marrow' eosinophils and cells of the early myelocytic series, many 
giant cells of the epulis type with the plasma cell type predominating 

Case 2 — C D, a man, white, aged 51, was admitted to the Johns Hopkins 
Hospital on Jan 21, 1925, with a complaint of pain across the back and the right 
side The family history was noncontributory He had had the usual diseases 
of childhood including scarlet fever The past history also showed typhoid 
fever, gonorrhea and alcoholism The patient had suffered with constipation 
and had had hemorrhoids fifteen years before admission to the hospital There 
was nocturia and complaint of gastric disturbances He W'as 66 pounds (29 9 Kg ) 
under his best W'eight 

The onset of the present illness w'as eighteen months before admission 
and occurred with rheumatic pains in the right shoulder following on a 
gradual loss of w'eight extending over a period of four years Two and one- 
half months before admission, he developed a sharp pam in the right side w'hile 
pitching horseshoes Rapid loss of weight and strength followed with anorexia 
and swelling of the right clavicle and marked weakness of the legs 

On physical examination, there was emaciation and weakness with a definite 
icteric tinge to the sclerae Swelling was present over the middle of the 
right shoulder, over the ninth and tenth ribs posteriorly and over the clavicle 
on the right side The heart and lungs did not show abnormalities, the 
peripheral vessels were thickened and the blood pressure was 110 systolic and 85 
diastolic The abdomen was protuberant, the liver was palpable There was 
marked weakness of the lower extremities with hyperactive knee and ankle 
jerks The Oppenheim and Babinski reflexes were positive on both sides The 
prostate was enlarged The clinical impression was carcinoma of the prostate 
with skeletal metastascs 

The blood showed hemoglobin, 55 per cent (Sahli) , red blood cells, 3,224,000 , 
white blood cells, 6,080 with the differential count showing 2 per cent mvelocy tes 
The Wassermann reaction was negative The urine, which was essentially normal 
on admission, showed albumin, red and white blood cells and casts when a 
retention catheter had been used following the development of a paraplegia 
Examination for Bence-Jones bodies was repeatedly negative 


6 Pcrlzweig (footnote 5, second reference) 
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adherent to surrounding structures In some instances, considerable 
exudate was present A stnall temporary dram was inserted after 
appendectomy m all such doubtful cases This dram was removed the 
next day, when the appearance of the wound, or culture taken at the tune 
of operation, showed that there was no infection A few patients m this 
group had a remission of symptoms when first seen and for that reason 
were not operated on until two or three days later, usually after a 
recrudescence of pain Subacute and interval cases are not included 
There were 551 cases in this group, with two deaths 

When the infection was believed to be distinctly localized, either as 
a walled-off abscess, or definitely confined to the vicinity of the appendix, 
the surgeon classified the case as appendicitis with abscess This group 
included 289 cases, with seven fatalities 

The remaining 160 cases were placed in the class of appendicitis with 
progressive peritonitis, because there was no question at the time of 
operation as to the free and spreading infection Eighteen of the 160 
died, yet the cause of death in some of these was only remotely due to 
appendicitis, as will be explained later 

Discrepancies have no doubt occurred in our efforts to differentiate 
“abscess” or “localized” peritonitis from “progressive” peritonitis It is 
sometimes difficult to judge correctly and quickly whether one is dealing 
with a large localized infection, or with a free and spreading peritonitis 
Practically, it is unimportant, and no time or effort should be wasted m 
trying to settle the question The mam surgical treatment is the same 
m the two conditions, and the operative technic later described has been 
followed in both classes of cases 

All patients with acute appendicitis received m our service were 
operated on at once after diagnosis was made and consent was obtained, 
with two exceptions In one case, consent to the operation was withheld , 
m the other, the patient ivas moribund Both patients died and their cases 
are not included in this report A small number were first seen when 
the attack was subsiding In these, interval operation was usually 
made — which excludes them from present consideration 

METHOD OF OPERATION 

Some years ago we attempted to follow a different line of treatment, 
based on the recommendation of Dr Ochsner, in cases m which an 
abscess was forming and in which the infection appeared to be localized 
This plan was abandoned after several unfortunate experiences and 
after learning of the excellent results obtained by Knott who reported 
several hundred cases of abscess in which immediate appendectomy had 
been performed with a hitherto unheard of low mortality It has been 
our practice, therefore, during the entire time of this report, to hurry the 
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On microscopic examination, the tumor was diagnosed multiple mjeloma of 
the plasma cell tjpe The tumor tissue was particularly homogeneous m type with 
an occasional large mjeloma cell among the masses of the more typical plasma 
cell type. On the outskirts of the tumor, there was much hemorrhage Stroma 
was found only about the blood vessels 

Case 4 — C F T , aged 66, a man, white, was admitted to the Johns Hopkins 
Hospital on Sept 9, 1922, with a complaint of weakness The family history was 
unessential He had had typhoid fever m boyhood with some polyuria and 
nocturia in the past few jears The present illness began ten months previous 
to admission with bulletlikc pains of short duration in the left side following 
an attack of influenza The patient began to feel weak about the waist and was 
confined to bed Loss of weight was rapid (70 pounds [318 Kg] m nine 
months) Recently, there had been epigastric discomfort 

On phvsical examination, there was evident loss of weight, marked weakness 
and some dyspnea The trachea was deflected to the right, the lungs did not 
show descent at the bases and the percussion note was emplnsematous The 
peripheral blood vessels were leathers , the blood pressure was 104 systolic and 62 
diastolic 

The liver w r as enlarged and its edge palpable The spine was rigid in 
the lumbar region with thoracic lordosis and lumbar scoliosis There was ten- 
derness over the third and fourth lumbar vertebrae The blood showed a hemo- 
globin of 40 per cent (Sahli) with 2,168,000 red cells, a white cell count of 11,800 
and a normal differential count The Wassermann reaction was negative The 
urine showed 1 plus albumin and a positive reaction for Bence-Jones proteins 
Cjstoscopic examination revealed pyelitis on the left side Phthalcin excretion 
was 50 per cent for two hours 

The roentgen-raj examination showed multiple tumor involvement of the 
spine, chest and pelvis The clavicle and first rib on the right were expanded 
with tumor, and the femora were involved at their upper ends 

Following the cjstoscopic examination the patient became febrile and con- 
fused He died with a terminal bronchial pneumonia The temperature was 
105 F 

At autopsy, the anatomic diagnosis was multiple lymphoid mjeloma involving 
the vertebra, sternum, ribs and femora, terminal bronchial pneumonia, acute 
splenic tumor, chronic nephritis, with fresh multiple hemorrhages along the entire 
genito-unnary tract , multiple abscesses of the kidney with healing perirenal 
abscess, serofibrinous pleurisy, strawberrj gallbladder and internal hemorrhoids 

Microscopic examination of the tumor showed finely reticulated stroma 
between eroded masses of bone spicules filled with plasmalike cells intermingled 
with large cells of the same variety Many small blood vessels were seen 
permeating the reticulated cellular masses Occasional giant cells of the epulis 
type were seen, together with masses of the small variety of cells 

Case 5 —A G, a man, white, aged 71, w^as referred to Dr Bloodgood on 
April 27, 1922, with a complaint of sciatic rheumatism The family history 
was noncontributory The past history revealed failing health for the past 
twentv years, with bilateral “rheumatism” of the lower extremities for the past 
fifteen years The present illness began with a pathologic fracture one j'ear 
before examination which involved the upper third of the right femur The 
patient was treated for six months , poor results were obtained 

On physical examination, there was marked loss of weight and weakness 
There was a pigmented nodule over the left clavicle and a raised area at the 
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Before the peritoneum is opened, when pus is expected, the exposed 
tissues are covered with pads in order to minimize contamination of the 
wound By protecting the wound m tins manner, a few sutures may 
safely be placed m clean tissues, with separate instruments, at the com- 
pletion of many operations, even after pus has been found and eiacuated 
The practice of holding up the edges of the peritoneum with forceps 
during the removal of an infected appendix (or any other operation) is a 
bad habit Harmful bruising of the serosa is unaroidable 

After an abscess or infected area is opened, the exudate is promptl) 
aspirated and the cavity gently cleansed Too careful “walling off” of 
the infected area by the introduction of gauze pads will do more harm 
to the peritoneum and to the patient than the simple and quick with- 
drawal of the gross exudate by suction and trusting the rubber drains 
later to undo any possible spreading of the infection during the opera- 
tion When letraction of omentum, cecum or intestine is required, a 
smooth metallic spatula in a steady hand does the least damage 

The index finger is next introduced to locate the appendix If the 
appendix is hard from infiltration or distention, or presents a large seg- 
ment into the cavity, it is easily found But if the appendix has been 
gangrenous for some time, has become soft and collapsed, or is embedded 
some distance away from the mam pus cavity, it may tax the most 
experienced finger to determine its location and to liberate the sloughing 
remains without doing too much violence The exploring finger must 
first be able to tell where the appendix is not This is concluded from 
the comparative softness of the wall of the abscess and from the easier 
give m the surrounding tissues As soon as the location and direction 
of the appendix is determined, it is gently dissected free by the same 
finger Whenever possible, instruments should be avoided for this pur- 
pose When the finger fails to locate the offending organ, a gentle trac- 
tion of the wound will usually suffice to expose the head of the cecum, 
from whence come the required landmarks Traction should not be 
made on the cecum nor on any other viscus V lolation of this rule may 
provoke destruction of the protecting infiltration, and dissemination of 
infection 

After the appendix is liberated sufficiently, the meso-appendix is 
tied off with catgut on short intestinal needles It is important that the 
ligation be done in the depth of the wound without causing traction on 
the meso-appendix It should be remembered that next to the appendix 
the meso-appendix is the greatest source of spreading infection Septic 
thrombi are easily dislodged, and these gne rise to pylephlebitis, and 
multiple abscesses of the li\er, which are usually fatal 

No effort should be made to co\er up the stump in the cases under 
discussion It should be tied off and left, or in the presence of serious 
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Physical examination revealed a well nourished white, middle-aged man, with 
neglected teeth and mucous membranes of a fair color The lungs were normal 
The heart was not enlarged, a soft systolic bruit was present at the apex The 
blood pressure was 135 systolic and 80 diastolic The abdomen was normal, 
the liver and spleen not enlarged The lumbar spine was held rigidly with 
muscle spasm over the seventh thoracic \ertcbra, more prominent on the right 
Jr. the anterior axillary line over the seventh right rib was a fusiform swelling 
which, on exploratory incision, showed a pathologic fracture of the rib 

Examination of the blood showed red cells, 2,092,000 , hemoglobin, 55 per 
cent, white cells, 5,500, the differential count showed 10 per cent large mononu- 
clears and transitional cells The Wassermann test of the blood was negative 
The urme gave a two plus reaction to the albumin test with white blood cells and 
casts The excretion of phthalem was 40 per cent for two hours The presence 
of Bence-Jones proteins was doubtful on the basis of the limited tests performed 
Roentgen-ray examinations showed multiple involvmcnt by destructive tumors 
of the bone of the thorax with compression of the seventh and eighth dorsal 
vertebrae and fracture of the sc\cnth right rib The skull was rarefied and the 
frontal sinuses were large 

The patient had a fever of from 100 to 103 F and tow’ard the end became 
confused, agitated and had moderate delirium, finally lie became comatose, 
dying on June 21, 1922 

At necropsy, the anatomic diagnosis was myeloblastic myeloma involving 
the seventh and eighth dorsal vertebrae, the eighth rib on the right with pathologic 
fracture, arteriosclerosis, chronic diffuse nephritis with calcification and lipoma 
of the renal cortex, and terminal bronchopneumonia 

Microscopic examination showed different types of cells dominating in 
different portions of the tumor, around vessels and bone spicules a homogeneous 
type of myelocytic cell was seen, while in the fatty matrix of the marrow the 
plasma cell type was interspersed, with eosinophils predominating At points in 
the tumor there was intermingling of all types of cells 

Case 8 — Mrs S, a white woman, aged 72, was referred to Dr Bloodgood 
on May 21, 1922, with a complaint of rheumatic pains m the arm of two y'ears’ 
duration While carrying a bundle, something “gave way” in the left forearm 
Localized pain or swelling at the site of the pathologic fracture had not been 
noted previous to the accident 

On physical examination, a yielding tumor was found about 25 cm in 
diameter and 22 cm below the left elbow Small palpable nodules and depres- 
sions were present in all the long bones, and a large depression was palpated 
in the occiput of the skull The remainder of the physical examination did not 
disclose anything of special interest 

The examination of the blood showed a hemoglobin content of 74 per cent 
with 4,668,000 red cells, 8,800 white cells, and a differential count of 53 per cent 
polymorphonuclear neutrophils and 39 per cent lymphocytes, the remaining 6 
per cent was comprised of large mononuclears and transitionals The Wasser- 
mann test of the blood was negative The urine showed a 1 plus albumin and 
a positive test for Bence-Jones proteins 

Roentgen-ray examination showed fifty-six punched-out circular areas of 
various sizes scattered through the spine, sacrum, skull and the long pipe bones 
The left arm was amputated, but death followed shortly afterward 
Pathologic examination of the amputated arm showed a large soft, purple 
tumor, involving the left ulna with complete bone destruction in the area of the 
tumor 
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cation with the mam abscess cavity An incision into the abscess in such 
cases will dram the infection directly from the original focus as veil 
But the appendix is somewhat of a rover, and the farther from its 
normal habitat it has taken up its residence, the more apt it seems to 
be to get itself into trouble and to cause trouble One finds, therefore, 
the most serious complications when the gangrenous appendix is located 
m the middle of the abdomen or behind the cecum 

In our experience, the former situation is the most deadl} At the 
beginning of the attack, adhesions begin to form between the mesenteries 
and loops of the small intestine, and obstruction of the bowel complicates 
the infection from the start The abscess or abscesses form along the 
mesentery, and it may be humanly impossible to open and establish efficient 
drainage to every infected nook and side chamber before the final review 
on the autopsy table We have encountered serious retrocecal infections 
less often There have been but three cases of subphremc abscess in our 
series This danger has always been kept in mind, and special efforts 
have been given to the placing of drainage after every retroperitoneal 
appendectomy 

The abnormally located appendix seems to be most apt to produce 
multiple pus pockets of irregular outlines, but usually communicating 
with one another In such cases, it does not suffice merely to dram one 
pocket and stop The appendix may be some distance away from the 
abscess first found near the abdominal wall The partial release from 
intra-abdominal pressure ma\ close the communicating sinus from the 
appendix to the opened abscess cavity, and the fire continues to smolder 
in its concealed furnace We have therefore found it advisable to adopt 
the following working rule The more concealed a suppurating appendix 
is and the harder it is to find, the more important it is for the patient’s 
welfare and for the surgeon’s mortality records that this appendix be 
found, removed, and the place whence it came, drained 

While we believe in the principle that it is to the patient’s best interest 
to have the acutely inflamed appendix remoi ed as the first step in treat- 
ment, irrespective of the extent of the peritoneal infection, it is not 
recommended that every physician who assumes the responsibility of 
operating for acute appendicitis should consider it his duty to remove the 
appendix m all cases of abscess — far from it The occasional operator 
may glory in his ability to find and remoie eiery "cold” appendix for 
vhich he makes a search, but he should refrain from spending time and 
energ} in trying to locate a gangrenous appendix securely hidden m 
some concealed niche of a densely infiltrated and suppurating vail of 
adhesions It would pro\e disastrous to many of his patients, if he were 
to do so before he has gained a tactile familiarity with the various fix- 
tures in the abdomen and before his finger has learned to enucleate an 
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The gross specimen of the amputated leg showed a large soft, but not 
hemorrhagic, tumor in the lower third of the femur erupting through the 
bone and involving soft tissues 

Microscopic examination showed large pale cells with typical nuclei, ranging 
up to giant multinuclear cells The chromatin, however, was much more sparse, 
j et murally arranged Mitotic figures were seen 

Case 11 s — C, a man, white, aged 37, with a previously negative history, had 
an illness which began fourteen months after an injury to the right shoulder At 
first there was pain and tenderness over the right clavicle followed by a sym- 
metrical tumor three weeks later The tumor recurred in the first rib two 
months after resection of the clavicle The patient became progressively worse, 
and death occurred four months after recurrence of the condition Diplopia 
developed shortly before death 

Bence-Jones bodies were constantly present in the urine, there was no 
evidence of nephritis The tumor was diagnosed myelocytic myeloma on micro- 
scopic examination by Welch, Bloodgood, McCallum and Crile 

Case 12 — J S, a man, white, aged 62, u r as admitted to the Johns Hopkins 
Hospital on Nov 16, 1922, with a complaint of pain in the back The family 
history w r as negative He had had nocturia in the past, and recently, epistaxis 
with pathologic fracture of the wrist The present illness began two years before 
admission to the hospital, with pain in the shoulders and back radiating to the ribs 
He was treated at the Johns Hopkins Hospital Dispensary for hypertrophic 
arthritis One year previous to admission, a nodule appeared on the sternum in 
the jugular notch. On physical examination, evident loss of weight and pallor of 
the mucous membranes U'ere found There W'ere dorsal kyphosis and rigidity of the 
whole spine with pam on flexion There was a palpable tumor in the episternal 
notch to the right side and top of the sternum The heart and lungs were normal 
The blood pressure w'as 158 systolic and 108 diastolic The liver and spleen 
were not palpable 

The blood show r ed a hemoglobin content of 35 per cent, red blood cells, 
2,000,000, white blood cells, 6,800, a differential count showed 48 per cent poly- 
morphonuclears, 40 per cent lymphocytes, 11 per cent mononuclears and transi- 
tionals The Wassermann test was negative The urine showed Bence-Jones 
protems — 21 7 Gm in twenty-four hour specimen of 1,800 cc The excretion of 
phthalein for two hours was 30 per cent Urine from the case preserved in the 
clinical laboratory shows the Bence- Tones reaction still present eight years 
later 

The roentgenogram showed slight but multiple involvement of the vertebral 
columns The patient did not remain in the hospital Biopsy was not obtained 

Case 13 — W T S, a man, white, aged 59, was admitted to the Johns 
Hopkins Hospital with the complamt of kidney trouble and general weakness 
The family history was noncontributory He had had malaria ten months before 
admission There wras a history of epistaxis and hemorrhoids 

The present illness began fifteen months before entry, with cachexia, 
irritability and urinary difficulty There was increase in nocturia and difficulty 
in controlling the flow, and pam in the precordium 

On physical examination, there was loss of weight and pallor of the mucous 
membranes The clavicles were prominent and right dorsal scoliosis existed 

8 This case, no 11, on file in the surgical pathological laboratory of the 
Johns Hopkins Hospital has been mentioned by Bloodgood Progressive Medicine 
1906, vol 4, p 229 This summary only is included here for completeness 
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to aggravate and complicate acute appendicitis The great majority of 
all the severe cases we have seen, including practically all the patients 
who had early and hopeless peritonitis, had been given a cathartic soon 
after the onset of the disease One may forgive an overzealous mother 
who tries to do the best she can, but it is most distressing to see medical 
men of modern education still addicted to the medieval and pernicious 
habit of prescribing cathartics when they are as plainly contraindicated 
as they are m acute appendicitis 

POSTOPERATIVE RESULTS 

We believe our results give several definite hints as to the advisability 
of removing the appendix at the primary operation Appendectomy 
was performed in 262 of the 289 cases of abscess, leaving twenty-seven 
in which drainage was established without removing the appendix In 
several of the cases in which appendectomy was not performed, drainage 
was obtained through the vagina, in others there were complicating 
diseases which were assumed to contraindicate all operative procedures 
beyond a simple incision and draining of the abscess But in the 
majority of these cases, the appendix was left behind, because the 
surgeon was unable to locate it without too extensive manipulations 
and expenditure of time The postoperative complications were propor- 
tionately greater m the twenty-seven than in the rest of the group A 
much longer period of hospitalization was necessitated by the prolonged 
suppurations which usually followed a nonremoval of the appendix 
Most of the secondary abscesses and additional operations for their 
relief and nearly one half of the postoperative enterostomies for obstruc- 
tion of the bowel were among these same twenty-seven The appendix 
had not been removed in three of the seven cases of abscess in which 
death occurred 

The two patients in the group of cases of peritonitis from whom the 
appendix was not removed died from toxemia soon after the drainage 
operation Their desperate condition could not have been improved by 
an} form of technic We feel convinced, however, from a comparison 
with earlier experiences in progressive peritonitis that a ruptured appen- 
dix remaining m the abdomen after a simple drainage operation acts as a 
potent feeder for further extension of infection and complications 
When the cause of the infection is removed, the patient has a better 
chance to overcome the damage already wrought on the peritoneum 

The following conditions were outstanding and instructive among 
the patients who died 

A boy, aged 10, who died from multiple abscesses of the lner after 
the remo\al of a rather mildly inflamed appendix without abscess, proied 
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Grouping of 1,000 Cases of Acute Appendicitis Accoi ding to Extent of 

Peritoneal Infection 


* Group I includes eases of infection confined to the appendix, group II, abscess, and eases 
with peritoneal infection restricted to Immediate neighborhood of the appendix (I e, enrlj 
stage of progressive peritonitis), and group IU, eases of diffuse and progressive peritonitis 




Group I 

Group II 

Group III 

Total number of cases 


E31 

289 

ICO 

Appendectomy made in 


551 

262 

1GS 

Appendectomy not made In 


0 

27 

O 

Died 


2 

7 

3$ 

Ago of Patients 

Youngest 


4 years 

IV- jears 

3 yonrs 

Oldest 


CO years 

G7 years 

G2 years 

Average ago 


21 years 

20 j cars 

20 years 

Time of Operation after Onset 

Shortest 


M: day 

1 day 

1 dn> 

Longest 


11 days 

35 days 

21 dais 

Average 


2>h days 

days 

3 (A days 

Duration of Drainage 

Shortest 


1 day 

2 dais 

5 days 

Dongest 


20 days 

120 days 

GO days 

Average (of those drained) 2 days 

Major Postoperative Complications 

12 days 

15 days 

Group I 

Group II 


Group III 


Pneumonia 
Cholecystitis 
Phlebitis 
Pylephlebitis 
Pyosalpinx 
Ovarian cyst (large) 
Abscess of thenbdomlnal 
wall 


Kcopen wound for in 
fection 3 

Cholecystectomy 2 


Pneumonia 1 

Multiple absees«cs of the 
liver 1 


(0 30%) 


Intestinal obstruction (seeon 
dnry) ! 

Enteritis 

Secondary abscess 

Peritonitis 

Phlebitis 

Hernia Incarcerated 
Pneumonia 
Pylephlebitis 
Subphrenic abscess 


Secondary Operations 
Enterostomy (Including I pri 
mary) 20 

Secondary abscess 0 

Closure flstuln 5 

Appendectomy 5 


Mortality 

Intestinal obstruction 2 

Hernia and peritonitis 2 

Peritonitis 1 

Subphrenic nbseess 1 

Multiple abscesses of the Ji\cr ] 

Total 7 

( 2 12 %) 


Average mortality in 1,000 cn'es. 


Intestinnl obstruction (sccon 
dnry) : 

Enteritis 
Pneumonia 

Abscess of abdominnl wnll 

Postopcrath c hemorrhage 

Subphrenic abscess 

Phlebitis 

Abortion 

Otitis media 

Parotiditis 

Abscess of the lung 


Enterostomy (including 21 pri 
mary) 10 

Closure flstuln 5 

Tor Infection of abdominal 
wall 3 

Thorncotomj 2 

Forpostopcrntivchemorrbngo 1 

Toxemia (within 3G hours 
after operation) 0 

Intestinal obstruction 0 

Pneumonia, lobar 1 

Pneumonia, aspiration 1 

Gangrene of cecum 1 

Intestinal extrusion 1 

rmbolisro (2 months after rc- 
coicry from appendectomy) 1 
Suicide I 

Total (minus last two) in 

( 10 %) 
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In general, statistics covering cases from group 1 show from 80 to 
90 per cent of five year “cures,” and the English statistics show 90 per 
cent of ten year cures in the Leeds series My group shows 83 per cent 
of five year cures Statistically, my group 1 is possibly skew ed by the 
inclusion of cases 5 and 40 In case 5, the patient died in a manner 
similar to that observed in class 2, group A My records fail to men- 
tion axillary metastases, but the rapid fatal recurrence would seem to 
indicate that there were metastases that were not found or recorded 
In case 40, operation was performed under the diagnosis of Paget’s 
disease Because of advanced mitral stenosis, a complete radical ampu- 
tation was not attempted The local recurrence was a typical scirrhous 
cancer 

As a rule these patients in class 1 come to operation at a relativelv 
early period following the discovery of the tumor, but the variation m 


Table 1 — Data of Cases tn Class 1 


Case Number 

Preoperatfve 

Time, 

Months 

Postoperative 

Time, 

Months 

Present 

Condition 

521 

2 

16 

Satisfactory 

46 

% 

28 

Satisfactory 

48 

i 

24 

Satisfactory 

39 

12 

60 

Satisfactory 

30 

% 

84 

Satisfactory 

26 

1% 

10S 

Satisfactory 

40 

6 

60 

Becurrenco 

24 

1 

84 

Died of cancer 

19 

? 

132 

Satisfactory 

IS 

? 

132 

Satisfactory 

13 

% 

162 

Satisfactory 

7 

? 

180 

Hied of cancer 

10 

? 

ISO 

Satisfactory 

5 

4 

19 

Died of cancer 

11\ 

3 

16S 

Satisfactory 


time of from one week to twelve months is so great as to make the 
average, three months, of little statistical significance The English 
series shows a mean duration previous to operation of more than six 
months 

It is not necessary to comment further on results in class 1 If all 
cancers of the breast could be operated on before glandular involve- 
ment, this disease would be largely conquered 

My senes compnses thirty-one cases m class 2 The results m this 
class present a sharp contrast to the generally satisfactory results shown 
in cases in class 1 Of twenty-one patients operated on five or more 
years ago, only six were alive at the end of five years and three of 
the six died later of cancer My results m cases in class 2 ha\e been 
essentially similar to those reported by other surgeons the world over 
In the past, all physicians were inclined to credit such results 
as are shown in cases 14, 16 and 35 to the thoroughness of the operative 
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Group A is of particular interest so far as it illustrates how in 
operations for cancer the term “early” cannot be defined in terms of 
tune This group is composed of sixteen cases in all of which operation 
was performed within four months of the discover}'’ of the tumor The 
average interval is 2 3 months or approximately nine weeks as compared 
with about thirteen weeks in the cases in class 1 The distinguishing 
feature of group A is that each case did show metastases of the axillary 
glands at the time of operation Irrespective of any potentially malig- 
nant characteristics lurking m the individual tumors comprising class 1, 
not one of them had up to the time of operation demonstrated the 
capacity of producing early glandular metastases In group A, on the 
other hand, each individual tumor demonstrated malignancy of a degree 
capable of producing axillary metastases in less than four months and 
in most of the cases m less than two months following the discovery 
of the tumor 


Table 3 — Data of Cases tn Class 3 



Preoperative 

Postoperative 



Time, 

Time, 

Present 

Case Number 

Months 

Months 

Condition 

38 

CO 

30 

Died of cancer 

30 

12 

0 

Died of enneer 

31 

150 

30 

Died of cancer 

23 

4 

30 

Died of cancer 

17 

30 

0 

Died of cancer 

9 

42 

CO 

Died of cancer 

0 

24 

22 

Died of enneer 

1 

12 

2 

Died of cancer 


The literature on cancer is filled with statements to the effect that 
early operation is the one most important factor if a cure is to be 
obtained To the laity and probably to most physicians, this term 
signifies some relationship measurable in intervals of time Usually, it 
is taken to mean that a short interval has elapsed between the first 
discovery of a lump in the breast and the time of operation 

That this time interval is not per se a dominant factor in regard to 
postoperative prognosis is readily shown by comparing the results 
obtained in cases in class 1 with those shown for group A of class 2 
The cases in class 1 were “early” cases, the term being used in a 
purely anatomic and pathologic sense, but they were not necessarily par- 
ticularly early m the sense of time interval The cases in class 2, 
group A were, however, all early cases in a sense of time interval, 
in all the cases, operations were performed within four months of the 
discovery of the tumor , the average time interval was only about nine 
weeks, and yet this group is the worst of all groups as regards prognosis 
These cases in group A all showed axillary metastases at an earh stage 
m the growth of the tumor That this early metastasis actuall) 
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or tenderness could not be elicited and there was no increase in temperature or 
pulse rate The pain gradually subsided, only to recur again in a few days 
These attacks of ill defined and poorly localized pam persisted for about three 
weeks, when the patient began to expectorate large quantities of pus, which 
relieved him from pain At the same time, his temperature and pulse rate 
increased Finally, the day before lus death, the patient was rushed from the 
country to the hospital in an effort to save his life An operation was not 
attempted because of the poor condition of the patient He died a few hours 
after admission 

The pertinent conditions found at autopsy were as follows The abdomen was 
markedly distended and tjmpanitic Free fluid or pus were not fourd m the 
peritoneal cavity Both large and small intestines were greatly distended On 
separating the cecum from the muscles of the flank an abscess was opened, it 
contained but a small quantity of pus (about 5 cc.) The abscess cavity was 
lined with a shaggy, dirty, greenish-black, scant exudate Adherent to the 
posterior part of the cecum, in the wall of the abscess, lay the appendix, which 
was in a necrotic condition The abscess cavity continued upward, between the 
posterior part of the ascending colon and the posterior abdominal wall, as a 
sinus tract about 1 cm in width and of a greenish-black, moist appearance, con- 
taining necrotic material with a stale fecal odor The portion of the colon that 
formed the anterior wall of this tract was black and necrotic and tore on the 
slightest manipulation The tract continued upward, lateral to the perirenal tissue 
and behind the right lobe of the liver It communicated with the right pleural 
cavity through a perforation in the dome of the diaphragm in its extrapentoneal 
portion, between the coronary ligaments of the liver The tract throughout its 
entire length presented the same blackish appearance There was no collection 
of pus immediately below the diaphragm 

The right pleural cavity showed a hemorrhagic, purulent exudate over the 
base of the lung, which was adherent to the diaphragm The lung was nodular 
and irregular, due to the areas of consolidation, which were dark red, irregular 
and slightly raised above the surface On section, they showed a softened, 3 r el- 
lowish center, surrounded by a firm, reddish zone of varying width Many such 
nodules were scattered throughout the lobes of both lungs 

Case 3 — Z H , aged 23, one week before admission, had had a criminal abor- 
tion performed by insertion of a rubber catheter This was passed the next day 
and was followed, two days later, by a fetus and placenta On the day of 
admission to the hospital, the patient developed severe epigastric and lower 
abdominal pain, unaccompanied by vaginal bleeding or discharge On admission, 
the temperature was 102 F , the pulse rate, 120 and respirations, 25 The 
abdomen was rigid and tender throughout There was a suggestion of a friction 
rub at the left base The blood count revealed 27,600 white blood cells and 
90 per cent polymorphonuclears Two days after admission, nausea and vomiting 
developed, which became fecal two days later The temperature was septic The 
patient did not complain of difficulty in breathing or of pam m the chest Death 
occurred on the seventh day 

The sahent points at autopsy were as follows Gas escaped as soon as the 
peritoneum was opened The enormously distended intestines were matted 
together and contained pockets of thick, yellowish, foul-smelling pus between the 
coils A perforation could not be found There was a thick mass of somewhat 
inspissated pus in the floor of the pelvic cavity A perforation could not be 
detected in the vaginal vault either from within the vagina or from the pelvic 
cavity, nor m the uterus, which was somewhat enlarged, softened and covered 



Table 1 — Cause of Amputation 


Percentage Cause 

26 9 Trauma 
10 0 Sepsis 

9 5 Endarteritis thrombo angeitis Bernard’s 
9 5 Painful amputation stump 
8 S Tuberculosis 
8 6 Diabetes (gangrene) 

8 6 Arteriosclerosis (gangrene) 

71 Sarcoma 

2.6 Carcinoma 

2 8 Thrombosis and embolism 

1 9 Gas bacillus infection 

0 9 Unnnited fracture 

0 7 Ruptured brachial plexus 

0 7 Spina bifida 

0 4 Oharcot joint 

0.2 Foot deformity (contracture) 

0 2 Trophic ulcer 
0 2 Tetanus 

0 2 Pressure of pelvic tumor 
0.2 Gangrene after ligation for popliteal 
aneurysm 


Total 

Primary 

Cases 

Thigh 

Lower 

Leg 

Upper 

Arm 

Fore 

nrm 

118 

104 

26 

37 

23 

27 

42 

35 

21 

19 

0 

0 

40 

SO 

10 

IS 

0 

3 

40 

21 

IS 

27 

0 

0 

37 

37 

9 

19 

3 

G 

38 

28 

21 

15 

0 

0 

36 

35 

29 

7 

0 

0 

SO 

28 

21 

3 

6 

0 

11 

11 

8 

4 

1 


10 

9 

7 

2 

1 

0 

8 

S 

4 

i 

1 

2 

4 

4 

3 

l 

0 

0 

8 

3 

0 

0 

3 

0 

3 

1 

0 

3 

0 

0 

2 

1 

1 

1 

0 

0 

1 

1 

0 

1 

0 

0 

1 

1 

0 

1 

0 

0 

1 

1 

1 

0 

0 

0 

1 

1 

1 

0 

0 

0 

1 

1 

0 

1 

0 

0 

— 

■ — ■ ■ 

— 

■ 

.... 

— 

420 

360 

170 

100 

3S 

43 


Table 2 — Postoperative Moitahty tn 360 Primary Amputations 


Causo of Death 

Shock, traumatic or postoperative * 

Septicemia 

Bronchopneumonia 

Diabetes 

Gas bacillus infection 
Causo undetermined 
Pulmonary embolism 
Cardiac decompensation 
Tetanus 

Pulmonary tuberculosis 
Uremia v » 

Polycythemia (multiple infarction) 
Pneumothorax 
Cerebral thrombosis 
Lobar pneumonia 


Number Percentage 


* Ten patients with complete traumatic amputation died soon after admission without any 
operation being performed, but are not included in this tabulation 

Table 3 —Four Hundred and Twenty Amputations Postoperative Complications 


Percent- 
Total age 


Complications 

AVound infection (pyogenic) 

Extensive slough of flnp 
Postoperative shock 

Septicemia , . , 

Gas bacillus infection (B Aerogenes capsulatus) 

Bronchopneumonia 

Extending gangrene 

Diabetic coma 

Pulmonary embolism 

Postoperative hemorrhage 

Osteomyelitis 

Cerebral thrombosis 

Tetanus 

Auricular fibrillation 

Cardiac decompensation 

Pneumothorax 

Diabetic acidosis 

Phlebitis 

Uremin 

Delirium 


Forearm 


167 41 C 


13 
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Clinically, subdiaphragmatic abscesses have been divided into gaseous 
and nongaseous, because of the different clinical pictures presented 
While this division may be of help from a clinical standpoint, its useful- 
ness from a pathologic point of new is questionable, for the same 
etiologic factor mai in one instance produce a gaseous and in another a 
nongaseous abscess For example, a perforated gastric ulcer may pro- 
duce a gaseous abscess resulting from swallowed air, while m another 
patient gas may not be present, or appendical abscesses, which are 
generally simple and nongaseous, may contain air as a result of bacterial 
activity 

In case 1 there was a t\ pical pennephntic abscess It differed from 
the usual abscess m this location, because it did not perforate the 
diaphragm m the right anterior intrapentoneal space of Barnard, below 
the right anterior coronary ligament of the liver It formed, however, 
a second subdiaphragmatic abscess between the layers of the coronarv 
ligament in the right extrapentoneal space, a space usually occupied b} 
a subphremc abscess resulting from mtrahepatic suppuration 

Case 2 illustrates an extensive retroperitoneal inflammatory process 
resulting from a retrocecal appendix and perforating the diaphragm 
in its extrapentoneal portion This case is unusual in that there were 
no signs of inflammation in the true peritoneal cavity, apart from a 
paralytic ileus, although a rather extensive inflammatory and necrotic 
process had been present within the abdomen for a month 

Case 3 is the first instance of its kind that has come to my attention 
in which the diaphragm was perforated dunng the course of an acute 
generalized suppurative peritonitis In long-continued cases of intra- 
pentoneal suppuration, it is not unusual to have secondary foci set up 
in the pleural canty by extension through the lymphatics or blood 
stream, but appreciable losses of diaphragmatic substance with large 
or small perforations occurring dunng an acute generakzed pentomtis 
are most uncommon This case could not rightly be termed a case of 
subphremc abscess, for the condition was extensive throughout the 
abdomen Perforation of the diaphragm had occurred m the left antenor 
intrapentoneal space of Barnard in the dome of the left side of the 
diaphragm 

In a search through the medical literature, I haie been unable to 
find a similar case reported It is a condition of such uncommon occur- 
rence that it is not mentioned as a possible complication of pentomtis in 
standard works of medicine and surgery (Osier’s S}stem of Medicine, 
Keene’s System of Medicine, and others) The evident ranty of its 
occurrence accounts for these brief case reports 
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being inserted The open type of amputation has been employed also in 
many of the traumatic amputations Here is has been the policy to 
divide the limb at the level of the wound or of the fracture if one existed, 
to excise all soiled and devitalized tissue, saving as much healthy skm as 
possible to aid in the latter closure at a later period and to leave the 
wound open 

In all cases of open amputations, extension has been applied to the 
skin soon after the operation to prevent retraction of the skin and soft 
parts Most of these wounds have been left to heal by granulation 


Table 6 — Period of Hospitalization 


Amputations ol the thigh 
Amputations of the lower leg 
Amputations of the upper arm 
Amputations of the forearm 

Oases 

174 

161 

37 

42 

Longest 

Stay, 

Lays 

189 

193 

71 

66 

Shortest 

Stay, 

Days 

10 

9 

7 

9 

Average 

Stay, 

Days 

41 

30 

20 

23 

Table 7 — Frequency of Open Amputation, 

Use of Drainage 

Closed Amputation, and 


Percentage Total 

Thigh 

Lower Upper 
Leg Arm 

Forearm 

Open amputations 

12.4 36 

16 

13 3 

5 

dosed amputations 

87 6 254 

103 

101 25 

25 

a With drainage 
h Without drainage 

72 183 

67 

70 23 

2? 

28 71 

S6 

31 2 

0 


Table 8 — Wound Healing in Thirty-Si 

v Open Amputations 



Percentage Total 

Thigh 

Lower 

Leg 

Upper 

Arm 

Forearm 

Healed by granulation 

58 3 21 

9 

5 

7 

4 

Closed by secondary suture 

11 1 4 


2 

0 

0 

Required skin grafting 

23 8 

4 

3 

0 

1 

Not healed at discharge 

83 3 

1 


0 

0 


(table 8) Some have been treated by the Carrel-Dakin method of wound 
sterilization, and of these a few have been closed successfully by sec- 
ondary suture In some of the cases, healing has been hastened b} 
grafting of skm 

In cases of open amputation, the patients have uniformly made fa\or- 
able progress, and acute septic complications have been rare On the 
other hand, secondary plastic operations or reamputations have been 
required later m most of these cases to secure suitable stumps for limb 
fitting 

In primarily clean cases, the amputation has been of the closed type 
Drains hare been inserted in 183 of 254 such cases, or 72 per cent, frank 
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appendicitis This signifies that there has been an increase of 30 per 
cent m the mortality of this disease within the past decade and it means 
that as many people die from appendicitis each year as from ectopic 
pregnancy, pyosalpinx, gallstones, and pancreatic, splenic and thyroid 
gland disease combined These figures, even if only approximately cor- 
rect, suggest that no member of the surgical profession has a right to rest 
on the laurels of his record in cases of appendicitis, no matter what 
they be, but rather that he should be urged to a more intensne study of 
the whole problem of acute appendicitis 

Man y writers seem to gage the seventy and prognosis of a given 
case of appendicitis entirety by the length of time between the onset of 
the attack and the operation In the majonty of cases this relationship 
between cause and effect is undoubtedly present, yet there are many cases 
in which the appendix will be in a state of acute inflammation for several 
days before it becomes surrounded by infectious exudate There may 
be a milky exudate of considerable quantify, but a culture of it will 
often prove it to be sterile In many cases of this type healing occurs 
promptly after appendectomy and without marked inflammatory reac- 
tion It does not seen fair to include such cases among those of late 
appendicitis or peritonitis They belong essentially to the class of 
uncomplicated acute appendicitis even if three or more days have elapsed 
since the first symptom appeared 

Again it happens not infrequently that gangrene occurs early and 
that the cultured exudate is found to be infectious in much less time than 
the forty-eight hours usually mentioned as an arbitrary time limit 
between a clean and an infected peritoneum Free and virulent pus has 
been encountered on many occasions in less than twenty-four hours after 
the acute symptoms began 

The true extent of the pathologic process present in an> given case 
cannot be definitely known until the incision has been made With the 
pathologic process before his eje, the surgeon should judge by what he 
sees and feels in each case rather than by what he remembers about the 
time of onset, and he must base his method of treatment on the judg- 
ment he forms concerning the degree and extent of the infection 

Having adopted a classification on this principle, we have dmded 
the 1,000 cases into three groups 

Group I, acute appendicitis , group II, acute appendicitis w ith abscess, 
and group III, appendicitis with progressive peritonitis 

The first group includes all cases in which the surgeon was reason- 
ably sure that there was as yet no infection of the surrounding peri- 
toneum In many cases which were placed m this class the appen- 
dix showed gangrenous areas, was covered wnth fibrin or 


was 
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END-RESULTS 

A follow-up study has been made of the 360 cases of primary ampu- 
tation included m this group End-results have been ascertained in 253 
cases, or 70 per cent, of the total As these amputations were performed 
from 1916 to 1925, inclusive, it will be seen that none of the results was 
obtained less than one year postoperatively, and that the majority are of 
much longer duration (table 10) 

The causes of death of those who have died since leaving the hospital 
are shown in table 11 

Data have been sought with regard to three mam points, as follows 

1 Functional results in relation to amputations at different levels 

2 Surgical results as indicated by the number of reamputations and sec- 
ondary operations 

3 Disease results with regard to the cure of the condition which necessitated 
amputation 

Table 10 — End-Result Tabulation (360 Primary Amputations) 


Number Percentage 


Postoperative deaths In hospital 

49 

or 

ISO 

Known deaths since leaving- hospital 

EC 

or 

IBB 

Alive and end results known 

148 

or 

41 

Total number of end results 

258 

or 

70.2 

Not located 

107 

or 

298 


SCO 


100 

Reamputation required In 

62 

or 

14 4 


The cases have been analyzed from these three points of view, and 
the results will be presented under these three headings 

FUNCTIONAL RESULTS 

The end-results with reference to present function have been grouped 
according to the level of amputation 

Disarticulation of the Hip — There were nine cases of disarticulation 
of the hip with a postoperative mortality of two or 22 per cent Notes 
on the functional end-result have been obtained in three of the remaining 
seven cases , the other patients have either died or have not been located 
Two of the patients found were adults and the other was a boy, aged 
11 In the former, the cause of amputation m one case was old tubercu- 
lous disease of the hip joint with secondary pyogenic infection, in the 
other, a high traumatic amputation leaving a stump which was covered 
with a broad, thin, sensitive scar and was too short to actuate an artificial 
leg Secondary disarticulation of the hip was performed to improve the 
functional result, and it is interesting to note that this patient was the onh 
one of the three to make use of an artificial limb The third case was that 
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patients to the operating room practically without preliminary treatment, 
with a conviction that the patients best chance for recovery lay m 
the quickest possible removal of the appendix and the establishment of 
efficient drainage from the infected peritoneum It should be stated m 
this connection that acute appendicitis has been considered an emergency 
of first importance over which neither the pressure of office hours nor 
the surgeon’s rest at night has been allowed to take precedence As a 
matter of fact, the majority of these operations were made m the hours 
between sunset and sunrise 

Nitrous oxide and oxygen gas anesthesia has been used m most of 
our work A small amount of ether has been added occasionally In all 
serious surgical risks, an infiltration of 0 5 per cent solution of procaine 
hydrochloride has preceded the abdominal incision Practically all sec- 
ondary enterostomies have been made with local anesthesia 

We do not use lateral, longitudinal incisions in the abdominal wall 
for any purpose, and can see no valid reason for the use of the right 
rectus incision m surgical intervention in appendicitis We practice the 
so-called split muscle incision, and m the few instances m winch the mere 
splitting gives too little room, the incision is enlarged by cutting across 
the linea semilunaris The separation of the aponeurotic fibers may then 
be continued and, if need be, a section of the rectus may be severed A 
second split muscle incision near the left groin is made when needed for 
additional drainage or for immediate enterostomy 

When the surgeon unexpectedly encounters a posterior appendix, he 
may sometimes find his split muscle incision too low for the necessary 
ligations of high blood vessels The incision through the skin and 
external oblique is then extended upward, and the deeper muscles and 
the peritoneum are split at a higher level This double opening is much 
more conservative of anatomic structure than the practice of cutting 
across muscle and nerve fibers 

We know from experience that sufficient room for the required 
surgical procedure under discussion is practicable through split muscle 
incisions We also know that in virulent infections the abdominal wall 
suffers permanent damage in proportion to the operative damage inflicted 
at the time of operation 

We believe that the low percentage of postoperative hernia m our 
series is another distinct benefit derived from the conservative incisions 
“Follow-up" inquiries have disclosed but fifteen incisional hernias up to 
date, or 1 5 per cent Only eleven of these caused sufficient trouble to 
bring the patient back for herniotomy It is interesting that the only 
patient on whom a modified right rectus incision was made returned 
with a hernia 
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ness, diabetes, mental deficiency or senile In three cases it was because 
of lack of funds 

The prosthetic historv was noted m twent) -eight cases This is 
shoun in table 13 The best results were obtained in those cases in 
which a temporary appliance had been fitted This was of the peg leg 
type, usually constructed from the lower half of a crutch with plaster ot 
pans socket Such an apphance had been used in ten of the twent) - 
eight cases, being fitted on the average 1 6 months after the operation 
Because of the simplicity and hght weight of such an appliance, the 
patient is able to use it even when the stump is still sensible It 


Table 12 — Amputations of the Thigh Functional Result m Relation 
to Length of the Stump 


Length of Stump 

Good 


Poor 

Total 

Upper third 

1 

1 

8 

5 

Middle third 

5 

0 

3 

8 

Lower third 

2 

S 

0 

5 


S 

4 

6 

18 


Table 13 — Prosthetic Results After Amputation of the Thigh 


Using artificial leg 21 

Xo difficulties experienced 21 

Fit of limb unsatisfactory S 

jN'ot using artificial leg 1 

Patient too weak 1 

Limb too heaw 3 


Total 

Fitted frith provisional appliance 


Average time from operation to receiving temporary appliance 
Average time from operation to receiving permanent leg 
When provisional leg had not been used (19 cases) 

When provisional leg bad been used (9 cases) 


1 G months 

13.3 month' 
5 5 months 


Average time saved 


7£ months 


improv es the circulahon in the stump, hastens shrinkage, strengthens the 
muscles and restores the normal mobility of the joints far better than 
any other agents 

The economic side alwa)S looms large in the cases of amputabon of 
the thigh Notes as to occupabon were made on thnty -two pabents 
(table 14) seventeen of whom are working and are wholl) or largeh 
independent, while fifteen have no occupabon and are enbrelv depen- 
dent Nine of these are men over 64 years of age with various forms 
-of senile debility Most of the others are suffering from some form of 
disease Of the seventeen who are employed, six are working at the 
same occupabons as prior to amputabon and have not been affected 
economically the rest hav e had to change their occupabons and to find 
tasks fitted to their disability 
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distention, a small rubber tube may be passed through it into the cecum 
Fear need not be entertained about the possibility of a resulting fistula 
Such fistulas soon heal and are serviceable while they last 

Cigaret drains of soft dental rubber are much better, m our .opinion, 
than rubber tubes A gauze tampon, surrounded by rubber, may occa- 
sionally be required over a deep bleeding area The amount of drainage 
material used should be large when the peritoneal infection is extensive 
Ten or a dozen long and soft rubber cigarets have frequently been 
inserted Two or three rubber gloves, sometimes packed with gauze 
wicks, have been placed in the pelvis to hold the intestine away and to 
aid the exudate in finding an easier path to the outside This is in line 
with Lennander’s teaching of many years ago He advised that in acute 
peritonitis the most important part of the treatment was to “lay the 
infected peritoneum extrapentoneal ” The immediate storm is usually 
over m two or three days, and then the quantity of drainage material can 
be reduced rapidly by withdrawing one or more cigarets at each dressing 
When a laige quantity of rubber is used, there is not likely to be as 
much difficulty in its removal as when one or two small cigarets become 
entangled deep in the abdomen 

The incision should be placed low enough so that the drainage 
material rests against the parietal peritoneum externally and m the 
pelvis This is for the purpose of minimizing the extent and amount of 
intra-abdominal postoperative adhesions The suppurating tract, gradu- 
ally decreasing m diameter, as the cigarets are withdrawn, will be com- 
posed of visceral adhesions on its mesial side only We have operated 
on a number of patients for obstruction of the bowel, both chronic and 
acute, because at some previous operation a discharging sinus and later 
fibrous adhesions had been allocated entirely within the abdomen with 
free and open peritoneal cavity all around 

In older to shorten the intra-abdominal length of the discharging 
sinus, we have on many occasions and with much satisfaction placed the 
edges of the peritoneum as deeply as possible along the rubber drains 
Tins is easily done by packing loosely an iodoform strip or a rubber 
cigaret between the peritoneal margin and the transversahs muscle In 
children and m adults with shallow ileocecal fossae, it is sometimes pos- 
sible to fasten the mesial side of the peritoneal wound to the posterior 
peritoneum over the psoas muscle with a catgut stitch This method is 
especially useful when the abscess is located within the pelvis The 
pentoneal flap pushes intestinal loops away from the drainage material, 
and the exudate becomes extrapentoneal as soon as it reaches the brim 
of the pelvis 

In most cases in which there is a strictly localized abscess, the gan- 
grenous or perforated part of the appendix is usually in free commum- 
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laborers The list of occupations is shown in table 15 Of the seven 
patients not working, all but two had definite disabilities 

Twenty-four of thirty patients using artificial legs reported good 
function and no disabilities (table 16) Six patients were having trouble 
either with their stumps or with their legs Nine patients have had to 
have their appliances changed, some of them twice All this indicates 
that it is much more difficult to secure a satisfactory fitting leg in the case 
of amputations of the lower leg than in amputations of the thigh Stump 
troubles are common, especially in summer Chafing over the head of 
the fibula occurs frequently, and m many such cases the patient would 


Tvble IS — Occupations of Pci sons on Whom Amputations of the Loivcr 

Leg Had Been Peifonncd 



Working— 26 Patients, 

79 per Cent 

Number 

Present Occupation 

Former Occupation 

5 

Housework 

Same 

2 

Laborer 

Same 

3 

Switchman 

Brakeman 

1 

Clerk 

Traveling salesman 

1 

Elevator man 

Laborer 

2 

Janitor 

Truck driver, same 

I 

Child’s nurse 

Laundress 

i 

Watchman 

Same 

i 

Student 

Same 

2 

Olgar maker 

Same 

1 

Presser 

Tailor 

1 

Shoe treer 

Same 

1 

Hoisting engineer 

Samo 

1 

Dressmaking 

Same 

1 

Insurance broker 

Traveling salesman 

1 

Store clerk 

Parmer 

1 

Tailor 

Same 


Not Working— 7 Patients, 21 per Cent 


Season for Not Working 

Previous Occupation 

3 

Various forms of senile debility 

Carpenter, salesman, rallwaj inspector 

2 

Painful stump 

Brakeman, metal junk denier 

2 

No reason stated 

Mill operator, labor foreman 


be relieved by complete excision of the fibula On the other hand, when 
there is a good stump and a well fitting leg, the disability is almost 
negligible 

The results obtained by the use of temporary appliances are not so 
striking in amputations made below the knee as in the case of amputa- 
tions of the thigh This is because a more complicated appliance is 
used, one that has to be obtained outside the hospital There is often 
considerable delay m fitting it, the average time being 3 5 months as 
against 1 6 months m the amputations of the thigh There is no reason 
why these patients should not be fitted with temporary appliances as 
early as those on whom amputations of the thigh ha\ e been performed 
if this were done, we are confident that the same saving of time would 
result in the period between operation and the fitting of the permanent 
limb as m the former group of cases 
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adherent appendix without seeing it Until sufficient experience has 
been reached, the best results will follow the least possible manipulating 
after the pus flows freely 

In the piesence of intestinal distention and obstruction the surgeon 
must judge whether or not an immediate enterostomy should be per- 
formed When the infection is widespread, the distention great and 
reverse peristalsis evident, enterostomy should be performed at once 
If the peritoneal infection is only of a few hours’ duration and the dis- 
tention moderate, enterostomy may not be required No rule can be 
formulated, as each case becomes a law unto itself But it should be 
remembered that a properly made temporary opening into the intestine 
does not injure any of these patients, and that it is the only salvation for 
many We have never regretted performing a primary enterostomy , we 
have often regretted its postponement 

It is best not to place the enterostomy tube, or tubes, m the operative 
wound We have found it preferable to perform this supplementary 
operation in a second split muscle opening, near the left groin or flank, 
with a fold of the omentum or a loop of the pelvic colon as a protection 
to the intra-abdominal part of the sinus 

Enterostomy was performed at the time of primary operation m 
thirty-one cases in our series , it was made at a later seance in thirty- 
eight In a number of patients it was necessary to reoperate, one or 
more times, thus producing three or even four artificial openings With 
a few exceptions, the sinuses closed spontaneously 

The draining of an exudate from any cavity takes place most quickly 
and efficiently if the cavity is opened at the bottom The advisability of 
opening an abscess at its lowest point was known m ancient times 
This principle holds true also when it is desired to drain an infected 
peritoneum through an opening m the anterior abdominal wall Our 
patients have made safer, quicker and more comfortable recoveries since 
we learned to place them in bed in such a posture that the open wound 
is at the lowest point of the abdominal cavity An abundance of pillows 
is placed on the bed and the patient is made to he on his abdomen with 
the thorax elevated and the knees drawn up It is essential that this 
posture commence immediately after the operation — when possible even 
on the cart from the operating room — in order to turn gravity in the 
right direction and at the time when it is most effective An additional 
benefit from the ventral posture comes from the fact that the stomach 
and duodenum have less difficulties with retention and regurgitation, 
and the patient will be tortured with the stomach tube less often 

In spite of much effort to instruct both the public and physicians 
about the danger of giving laxatives haphazardly m acute abdominal 
lesions, castor oil, magnesium sulphate, and their equivalents, continue 
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The functional results are good in four cases and fair in one The 
latter is a case of hemiplegia, and although the former deformity of the 
foot has been eliminated, considerable disability remains due to spasticity 
All are woiking, being employed as shown in table 17 It will be noted 
that three are doing the same heavy type of work as before amputation 
The prosthetic result is good when a proper type of appliance is 
fitted The ankle is large and bulky, however, and the cosmetic result 
in the case of a woman would not be satisfactory For this reason, the 
operation has been performed only on men 

Double Amputations of the Lozuei Exti eimties — Notes on the end- 
results have been obtained m ten cases of double amputations of the lower 
limbs, and are shown in tables 18 and 19 As would be expected, the dis- 
ability resulting from double amputation of the thigh is total In four such 

Table 17 — Occupations Synie Amputation 


Number of Oases 

Present Occupation 

Previous Occupation 

1 

Longshoreman 

Same 

1 

Farm laborer 

Same 

1 

Pedler 

Same 

1 

Switchman 

Trainman 

1 

Messenger 

Watchman 


Table 18 — Results m Double Amputations of the Lcnver Extremities 


Number ol Using Not Disability 

Oases Appliances Working Working Percentage 

Amputation of both thighs 4 1 occasionally 0 4 100 

Amputation of thigh and lower leg 2 1 2 0 "5 

Amputation of both lower legs 4 3 2 2 BO to 1 5 


cases tlie patients are wholly dependent and live a wheel chair life One 
has been fitted with short peg legs, and with these and the aid of canes 
he is able to get about a little Double amputations of the thigh and 
lower leg yield considerably better results Two cases of this type were 
followed One patient gets about fairly well, the other is not able to 
walk A great deal depends on whether the patient is in good general 
health and possesses the necessary initiative and determination In 
bilateral amputations of the lower part of the legs, good functional 
results are obtained, provided the stumps are sound and the general 
health and strength good One of our four patients is working as a 
laborer, although doubtless the work is made as light as possible for 
him Three are using appliances with satisfactory function The fourth 
is in poor health and cannot use prostheses 

Amputations of the Upper Extremity — Notes on end-results were 
obtained in thirty-four cases of amputation of the upper extremity, of 
which nineteen w r ere amputations of the forearm and fifteen amputations 
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the necessity of handling an edematous meso-appendix with the utmost 
care The other death in the simple acute cases was that of a child with 
respiratory infection who developed pneumonia after the opeiation 

Two of the deaths listed under appendicitis with abscess -were mdi- 
lectly due to a complication with incarcerated hernia and mistaken diag- 
nosis A woman, aged 60, with a frequent temporary incarceration of 
a large umbilical hernia, entered the hospital several days after one of 
her attacks of midabdommal pain The hermal mass, as well as the whole 
right side of the abdomen, was hard and tender At operation, incar- 
cerations of omentum and colon were replaced, and an inflamed appendix 
and an abscess were discovered The abscess was drained , the appendix 
was not removed General sepsis and death followed The second 
hernial complication was found in a young man who gave a history of 
occasional attacks of pain and distention in a right inguinal hernia 
Four days after the beginning of such an attack, he entered the hospital 
with a large bulging mass in the inguinal canal It was opened and 
found to contain pus, masses of fibrin and an incarcerated omentum 
Drainage was instituted through the hernial sac, and the abdomen was 
not explored He died from peritonitis five days later and two days 
after a gangrenous appendix had been discovered as the cause of the 
infection One patient with chills, both before and after the operation, 
died three weeks later from multiple abscesses of the liver 

In the group of cases of peritonitis, it should be noted that of the 
eighteen patients who died, two were men, 59 and 62 years of age, both 
of whom had complicating cardiorenal inefficiency Preliminary gastric 
lavage is very difficult in children, and aspiration of fecal \omitus during 
the operation and consequent pulmonary consolidation was the determin- 
ing factor in the death of a child Three had delirium and hyperpyrexia 
(over 105 F ) before operation One showed gangrene of the entire 
cecum at the autopsy One had a serious secondary suppuration of the 
parotid glands, and one suffered an extrusion of the bowel a few hours 
after operation The majority of the patients with peritonitis who died 
did so within two or three days after operation with symptoms of a 
continuation of the toxemia and of insurmountable obstruction of the 
bowel 

One patient, a young man, committed suicide after he had entirely 
recovered fiom his operation and was ready to go home, and another 
man, aged 60, died suddenly — probably from embolism — following an 
intestinal resection two months after the original operation for peritoni- 
tis Strictly speaking, neither of these died from appendicitis, and it is 
doubtful whether they should be included m the mortality list With 
these two cases excluded, the number of deaths was twenty-fiie, or an 
a\ erage mortality of 2 5 per cent in the 1,000 cases of acute appendicitis 
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erally because of debility due to old age, to disease such as diabetes, or 
cardiac weakness 

In amputations of the lower leg no patients who were •well enough 
to walk did not use prostheses 

Scarcely any of those whose upper arm had been amputated used 
appliances , when these were used, it was onl} for cosmetic reasons 


Table 20 — Occupations of Persons on Whom Amputations of Upper 
Exh entity Have Been Performed (19 Cases ) 


Eeglon of 


Present 

Previous 


Amputation 

Number 

Work 

Work 

Bemnrks 

Disarticulation of the 

1 

Labor foreman 

Laborer 

Earns more than formerlv 

shoulder 

2 

None 

None 

Feebleminded 


8 

Office work 

Same 


Amputation of the 

1 

Clerk 

Same 


upper arm 

2 

Watchman 

Laborer 



S 

Housework 

Same 



■l 

None 

None 

In state asylum 


5 

Construction work 

Same 



6 

Storekeeper 

Same 



7 

Order clerk 

Schoolboy 



8 

Railroad watchman 

Brakeman 


Amputation of the 

1 

Salesman 

Printer 


forearm 

2 

None 

Laborer 

Old man of 03 


3 

Fireman’s helper 

Factory work 



4 

None 

Laborer 

Old man of 70 


5 

General work 

Shipper 



6 

Delivery clerk 

Laborer 

Earns more money 


7 

School 

School 



8 

Contractor 

Same 

Does everything 


Table 21 — Prosthetic Results 


Amputations ol the 



Thigh 

Lower 

Leg 

Upper 

Arm 

Forearm 

Total 

Patients alive and reporting 

67 

52 

15 

10 

153 

Wearing prostheses 

45 

44 

0 

4 

9j 

Percentage UBfng prostheses 

67 

S3 

13 

21 

02 


In cases of amputations of the forearm, appliances were used a 
little more often than in cases of amputations of the upper arm and the 
appliances appeared to be of some practical benefit 

Temporary prostheses were fitted in twenty-two cases and appeared 
to be of definite value in shortening the period between operation and 
the fitting of the permanent limb The functional results ivere also 
better 

In sixty-two cases the average time from operation until the deliven 
of the permanent limb was 9 3 months This period is needlessly long 
The best method of shortening the time interval is by the fitting of tem- 
porary prostheses These -were employed in twenty -two cases, and the 
average time until the permanent limb was fitted was se\ en months 





THE POSTOPERATIVE PROGNOSIS OF CANCER 
OF THE BREAST 


REPORT OF A SERIES OF CASES STUDIED WITH REFERENCE TO 
THE RAPIDITY OF PROGRESS OF THE GROWTH PREVIOUS 
TO THE TIME OF OPERATION 

E M STANTON, MD 

SCHENECTADY, N Y 

The end-results so far obtained in fifty-six patients with carcinoma 
of the breast on whom I have operated during the past twenty years are 
summarized m tables 1, 2 and 3 Except m case 40, all operations were 
typical complete excisions including the removal of the pectoral muscles 
and axillary glands In all but four of the more advanced forms, sec- 
tions were cut of the primary tumor and lymph nodes Each patient has 
been traced either to date of death or to the condition at present, that 
is, in June or July, 1927 

In checking the results obtained m this small group of cases, I have 
reviewed most of the literature dealing with the late results following 
operations for cancer of the breast which has been published during 
the past fifty years While opinions expressed m this paper will be 
based on the results observed m my own small series of cases, these 
opinions have m each instance been checked against the mass of data 
compilable from other sources 

The cases here reported have been grouped into three tables corre- 
sponding to the classification adopted by the Departmental Committee 
on Cancer of the British Ministry of Health 

Table 1 contains cases from class 1 of the British classification, i e , 
cases in winch, so far as could be ascertained, the growth was entirely 
confined to the breast, the axillary glands not being invaded 

Table 2 contains cases from class 2, in which the axillary glands 
were already invaded but m which there was no evidence of involvement 
of any other contiguous or distant organ or tissue 

Table 3 contains cases from class 3 in which either the adjacent 
or distant organs or tissues were involved, e g, the pectoral muscles, 
the skin when ulcerated, the cervical glands, the opposite breast, etc 
My records show that fifteen cases belong in class 1, namely, cancers 
of the breast confined to the breast without demonstrable involvement 
of the axillary glands As in other reported series, the results are, on the 
whole, gratifying Eleven of the fifteen patients are still alive and free 
from recurrence Six of the seven operated on more than ten years 
previously have lived from eleven to fifteen years after operation Five 
of the six are still living, and one died of cancer fifteen jears after 
operation 
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leg trouble was experienced because the fibula had not been properly 
shortened There were also several cases of amputation for sepsis in 
which closure of the wound had been attempted with the consequence 
that extensive infection had developed, and reamputation at a higher level 
had been required This result might have been prevented if the original 
amputation had been of the open type 

In sixteen instances, it was necessary by reamputation to convert 
amputations of the lower leg into thigh stumps In eleven cases, this was 
because of failure to arrest a gangrenous process by amputation in the 
lower leg Five of these cases were of diabetic origin, three were due to 
arteriosclerosis and three to thrombo-angntis In the remaining five 
cases, one reamputation was due to extension of sepsis, one was a 
primary amputation for tuberculosis which developed osteomyelitis of 
the tibia, and three were amputations for trauma in which reamputation 
was necessitated by ulceration of the stump in two instances and in the 
third by the development of gas bacillus infection in the sutured wound 
In the latter case, it was necessary to amputate by the open method at 
midthigh Experience shows that in diabetic and arteriosclerotic gan- 
grene, it is practically always a mistake to amputate below the knee 
The best operation m such cases is the Gritti-Stokes amputation As a 
rule, difficult}'- in healing is not experienced and infinitely better func- 
tional results are obtained In thrombo-angntis, on the other hand, on 
account of the younger age of the patients and the bilateral character of 
the process, it is better to amputate m the lower leg if the chances are 
fair 

There were two cases of secondary disarticulation of the hip joint 
following original amputations of the thigh One of these was of trau- 
matic origin and the amputation was in the upper third, leaving a stump 
too short for prosthetic purposes Disarticulation was advised as a 
means of improving function, and this patient has achieved a satisfactory 
result with the aid of an appliance In the other case, amputation was 
originally performed at midthigh for an enchondroma of the lower end 
of the femur After four years, the tumor recurred in the stump, and 
disarticulation was then performed The patient later died of metastasis 

There were three deaths among the cases of reamputations These 
were cases of extending gangrene in elderly patients, two of diabetic 
and one of arteriosclerotic origin The mistake was made of performing 
the primary amputation below the knee The gangrene continued to 
spread, and it was then necessary to reamputate at midthigh The 
deaths were due to semle complications More than one reamputation 
was required in two cases Additional stump operations were required 
in seventeen, but these were of localized character, and did not involve 
sacrifice of the length of the stump 
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technic I am more than half inclined to suspect that some day it will 
be found that these results are due to factors about which, as yet, little 
or nothing is known 

To suggest a line of investigation which may help to estimate the 
benefits, if any, to be expected in operations in cases m class 2, I have 
subdivided my cases into groups A, B and C Group A is composed 
of what may be conceived clinically as highly malignant cases, because 
within four months or less after the discovery of the tumor more or 
less extensive axillary involvement was found at operation Cases in 


Table 2 — Data of Cases in Class 2 



Group A 

Preoperative 

Time, 

Postoperative 

Time, 

Present 

Case Number 


Months 

Months 

Condition 

50 


1 

IS 

Satisfactory 

51 


1 

8 

Died of cancer 

63 


1 

6 

Died of cancer 

45 


4 

IS 

Died of cancer 

42 


1% 

37 

Satisfactory 

37 


1 

S 

Died of cancer 

34 


1% 

36 

Died of cancer 

32 


2 

8 

Died of cancer 

35 



72 

Satisfactory 

29 


4 

12 

Died of cancer 

22 


3 

3 

Died of cancer 

23 


2 

23 

Died of cancer 

14 


4 

14G 

No recurrence 

12 


3 

42 

Died of cancer 

8 


3 

3G 

Died of cancer 

2 


4 

10S 

Died of cancer 

20 

Group B 

6 

24 

Died of cancer 

41 


G 

48 

Recurrence 

44 


G 

24 

Satisfactory 

47 


12 

24 

Satisfactory 

49 


8 

21 

Satisfactory 

43 


12 

36 

Satisfactory 

27 


10 

48 

Died of cancer 

16 


24 

84 

Died of cancer 

21 


24 

80 

Died 

15 


12 

24 

Died of cancer 

11 


15 

00 

Died of cancer 

33 

Group 0 

SG 

13 

Died of cancer 

28 


30 

10S 

Satisfactory 

4 


GO 

5 

Died of cancer 

3 


4S 

06 

Died of cancer 


group B are arbitrarily suspected of being less malignant than cases in 
group A because, although glandular metastases may actually have been 
present as early as four months after the discovery of the tumor, there 
was on the whole an element of insidiousness about them that did not 
promptly force them to operation, when encountered from six months 
to two jears after the tumors had been discovered, they still definitely 
belonged in class 2 Group C is conceived to be made up of cases 
showing a low grade of malignancy This is justified by the fact that 
from tv o and a half to five years after the discovery of the tumor, 
they still belong in class 2 
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surgical operation was not performed The ages of the patients varied 
from 4 to 70 years, the average age for the entire group was 36 years 
The majority of the patients were in the active, wage-earning period, and 
exposed to trauma by reason of their occupations On the two extremes 
were the children and elderly persons who m the mam received their 
injuries m accidents in which they were run over 

Type of Injury All of the patients requiring amputation because of 
trauma had leceived severe injury, usually of a direct crushing character 
The majority had sustained partial amputations, the limbs being so 
extensively damaged that they could not be saved Complete traumatic 
severance of the limb occurred in forty-four cases In six cases ampu- 
tation was necessitated by vascular damage with the development of 
gangrene a few days after injury Many of the patients had compli- 
cating injuries, often multiple, of other parts of the body such as 
thoracic or visceral injuries, fractures of the skull or pelvis, or bones of 
the extremities 

Shock Surgical shock was present in most of the cases In thirty- 
three cases, or 29 1 per cent, it was noted as especially severe Such 
patients were kept on the heated shock table with the body tilted head 
downward until their condition improved They were given large doses 
of morphine and received subcutaneous and intravenous infusions of 
saline In the postwar period blood transfusion was employed in prac- 
tically all cases as soon as donors could be obtained This pioved a 
potent life saving measure, and without question, is the most effective 
method of treating shock Amputation of the injured limb was not 
performed until the patient had rallied from his state of shock, with the 
exception oi a few cases in which the limb was attached only by a few 
shreds of tissue which could be divided without the necessity of an 
anesthesia and without moving the patient In the few instances in 
which this rule was not followed, the patients died The patient’s condi- 
tion was followed by frequent blood pressure readings A falling systolic 
pressure or an initial pressure under 90 mm mercury is an indication for 
blood transfusion A rising pressure is favorable and when it reaches 
100 to 110 mm of mercury, it is usually safe to perform a quick 
amputation 

Hemorrhage Many of the patients had sustained severe hemor- 
rhage, often arriving with a tourniquet in place When it was necessary 
to use a tourniquet over a considerable time, the practice of releasing the 
pressure for a period of five minutes every hour was always followed 
Whenever possible, the bleeding vessel was clamped off and the tourniquet 
removed, since pressure by a tourniquet may of itself occasion shock 
In many of the complete traumatic amputations, the contusion of the 
tissues had sealed the vessels so that scarcelv an) hemorrhage occurred 
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indicates a high grade of malignancy is, I believe, shown by the results 
in this group Of the sixteen patients m this group, twelve are dead 
with an average postoperative life of only 2 14 years (or not quite two 
years and two months) Even this average is somewhat skewed by 
the presence of one patient who lived nine } ears after operation This 
woman had extensive skin recurrences four years after operation For 
some reason, these recurrent tumors regressed, and she remained com- 
paratively well until shortly before her death nine years after opera- 
tion Four patients still survive twelve years and two months, six years, 
three years and one month and one year and six months after operation 
The two patients still alive and free from demonstrable recurrences 
twelve years and two months and six years, respectively, after operation 
are the only ones m this group so far in whom operation seems to have 
prolonged life I have never been able to account for the result in 
case 14, in which the patient was still alive twelve years and two months 
after operation At the time of operation, a woman, aged 43, had an 
apparently rapidly growing, rapidly metastasizing tumor I thought the 
prognosis was especially bad Thirteen months after operation, she gave 
birth to a child which she nursed on the remaining breast For the 
past three and a half years the right arm has been enormously swollen, 
but I have never been able to demonstrate any recurrence of the cancer, 
and her general health has remained good 

Group B of class 2 is composed of cases in which the patients came 
to operation between six months and two years after the discovery of 
the tumor For reasons already given, this group is conceived of as 
being composed largely of only moderately malignant cases If so, 
irrespective of any life-prolonging effects from the operation, one might 
expect a longer average postoperative period of survival than that 
obtained m cases in group A. Actually, the deaths occurred in this 
group 3 86 years after operation as compared with 2 12 years after 
operation in the cases in group A, and there was a total survival before 
death of nearly five years in cases in group B compared with less than 
two and a half years in cases in group A 

Group C of class 2 contained four cases in which operation was 
performed from two and a half to five years after discovery of the 
tumor That they in general represent instances of a relatively low 
grade of malignancy is proved by the fact that even at the late period 
at which operation was performed they still remain in class 2 For the 
reasons already suggested in discussing classes A and B, one might 
expect, a pnon, that some of these cases -would show relatively long 
periods of postoperative survival irrespectne of any question of com- 
plete or permanent cure Small as this group is, it nevertheless con- 
tains two such examples In case 28, operation w-as performed two 
and a half -\ears after the discover)- of the tumor, and the patient w-as 
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of the surgeon when in doubt to sacrifice this part m view of the excel- 
lent functional results that may be obtained with the aid of an 
artificial leg 

Type of Amputation Figures were obtained as to the type of ampu- 
tation in ninety-one of the 113 cases Of these eighteen, or 19 6 per cent, 
were by the open or flapless method while seventy-three, or 81 4 per 
cent, were closed by suture We hold the view that when the injury which 
necessitates amputation is situated at a useful prosthetic level, better 
results will be obtained, functional power conserved and postoperative 
comphcations rendered less frequent by the use of the open amputation 
This should be performed at the level of injury with debridement of 
soiled and devitalized tissues Secondary closure may be done when the 


Table 25 — Tiaumattc Amputations, Distubution and Mortality 



Distribution of Amputations 


Mortality 



K 



Region 


Percentage 



Number 

Number of Deaths Percentage 

Forearm 

27 

239 

0 

00 

Upper arm 

23 

208 

8 

2.0 

Lower leg 

37 

82 7 

0 

6.8 

Thigh 

2 0 

230 

2 

176 


— 

. ••• - 


— 

Totals 

118 

999 

11 

900 


Table 26 — Distribution of Amputations for Sepsis 


Region 

Number 

Percentage 

Forearm 

2 

47 

Upper arm 

0 

00 

Lower leg 

17 

40 4 

Thigh 

22 

623 

Hip 

1 

20 


wound has been disinfected or, if this is not possible, a secondary opera- 
tion may be performed at a later date with excision of scar and plastic 
closure of the skin From a study of the results in these cases, we are 
of the opinion that the open amputation should have been used more 
frequently than it was 

Amputations Due to Sepsts — Next to trauma, sepsis was responsible 
for more amputations than any other cause This group comprised 
thirty-five primary amputations and seven reamputations, a total of 
forty-two cases or 10 per cent, of the entire group The distribution of 
the amputations is shown in table 26 

The striking fact about these figures is that the amputations of the 
lower limb outnumbered those of the upper extremity in the proportion 
of seventeen to one There were only two amputations of the arm, both 
the result of severe septic infections of the hand, and both patients died 
The majority of the amputations of the lower limb were due to osteo- 





MAJOR AMPUTATIONS 

ANALYSIS AND STUDY OF END-RESULTS IN FOUR HUNDRED 
AND TWENTY CASES 

JOHN KUHNS, MD 

AND 

PHILIP D WILSON, MD 

BOSTON 

The following observations are based on an analysis and study of 
the end-result of 420 major amputations at the Massachusetts General 
Hospital The group includes all the major amputations which were 
performed at tlus hospital from 1916 to 1926 

An idea of the frequency of amputation may be obtained by com- 
parison of the total number of admissions to the hospital to the total 
number of operations performed during the same period There were 
65,476 admissions to the hospital, including both medical and surgical 
cases, the cases in which amputation was performed, therefore, repre- 
sented 0 64 per cent of the total admissions During the same period, 
39,746 operations were performed, the amputations constituting a little 
more than 1 per cent of all the operations Of the 420 cases in the 
group, primary amputation was performed in 360 and secondary opera- 
tions or reamputations in sixty 

Table 1 shows the causes of amputation m this group of cases It is 
interesting to note that amputations were not performed because of 
thermal or chemical injury New England winters are fairh seiere, but 
gangrene resulting from frostbite apparently is decreasing, probably 
due to moie intelligent care of the feet and better methods of trans- 
portation 

Following amputation and prior to discharge from the hospital, forty- 
nine deaths occurred, an operative mortality of 116 per cent In 
addition, theie were ten cases of complete traumatic amputation in which 
the patient died soon after admission without operation being performed 
The inclusion of these cases in the group would gne a total hospital 
mortality of fifty-nine, or 16 3 per cent 

The causes of death are show n in table 2 

Table 3 shoivs the various postoperatne complications which occurred 
in 420 cases of amputation 

In studying this table, it should be remembered that mam of the 
conditions listed as complications merely represent the continuance of 
the original condition which necessitated amputation 

The distribution of the different amputations m respect to anatomic 
location is shown in table 4 
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amputations who were discharged from the hospital, twenty -two ha\e 
been heard from and seven have not been located Deaths have not 
occuired so far as we could learn Of the twenty-two patients examined, 
or heard from, seven have had secondary operations, four of which were 
performed because of persistent sinuses Sixteen are using artificial legs, 
two are still using temporary appliances, one has a drainage sinus and 
cannot wear a leg, and the remainder are helpless, either because of age 
or poor physical condition The economic status of the patients is the 
same as for amputations of the same type due to any cause 

Endaitentis, Tin ombo- Angiitis, Raynaud's Disease — This group, 
consisting of thirty cases and constituting 9 5 per cent of all those 
studied, includes all cases diagnosed as endarteritis obliterans, thrombo- 
angiitis obliterans and Raynaud’s disease All the amputations were of 
the lower limb with the exception of three of the upper extremity, or 
7 5 per cent Of the thirty cases, reamputation was required later in 
eight In addition, there were reamputations in ten cases in which the 
primary amputation had been performed elsewhere There was a post- 
operative mortality of four, or 14 7 per cent The ages of the patients 
ranged from 27 to 74 years, the average for the group being 44 2 years 

This group of cases is pathetic, the relief obtained from amputation 
being usually of short duration The process extends, and sooner or 
later vascular disturbance develops in the opposite limb, or in the ampu- 
tation stump, and the patient finally returns for further amputation 
One patient has had thirteen amputations beginning with the fingers and 
ending at the middle of both thighs Another has had seven amputa- 
tions, still another five 

Eight of sixteen patients reporting for a study of end-result 
(table 28) show evidence of progression of the disease either in the 
stump or the opposite limb, and five have had double amputations 
Eleven are using appliances to greater or lesser extent Eight are able 
to follow tne same or similar occupations Seven patients are totally 
disabled, two owing to cardiac disease and three by reason of multiple 
amputations One gets about a little as a dealer in junk Two of the 
patients with bilateral amputations of the lower legs lead a surprisingly 
active life and are but little incapacitated 

Slow healing of the wound characterized most of these cases When 
drains had been employed, the openings left after the removal of the 
drains often persisted as sinuses for many months, and in some cases, 
never healed It is clear that drains should never be used in cases of this 
type The amputations were usualh performed by the equal flaji 
method, and sloughing of the flap was of infrequent occurrence As a 
rule, a tourniquet was not used This is important as it allows the stir 
geon to judge the state of the circulation bv the amount of bleeding, and 
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It will be noted that amputations of the upper extremity constitute 
only 21 per cent of the entire group, in contrast to 79 per cent for the 
lower extremity This small figure reflects not only the more conserva- 
tne attitude of the surgeon in regard to amputation of the upper 
extremity, but also the lesser incidence of grave pathologic processes 
here in comparison with the lower limb 

Table 5 shows the number of patients who had more than one limb 
amputated at one admission Practically all of these cases were of 
traumatic etiology 

The duration of hospitalization may be taken as a fair index of the 
length of time required for convalescence from operations This does 


Table 4 — Types of Amputation- (420 Cases) 


Type 

Amputation thigh 

Amputation lower leg 

Amputation forearm 

Amputation upper arm 

Grlitl Stokes amputation 

Disarticulation hip 

Disarticulation Bhoulder 

Symo amputation. 

Amputation through tarsus 

Disarticulation knee 

> umber 

155 

152 

43 

30 

13 

D 

8 

0 

3 

1 

420 

Percentage 

37 

30 

12 

7 

3 

2 

o 

14 

07 

0.2 

Table 5 — Multiple Amputations at 

One Admission 


Limbs Amputated 

IS umber of Cases 

Both thighs 


5 

Both lower legs 


O 

Upper arm and thigh 


1 

Forearm and lower leg 


1 

Both lower legs and one forearm 


1 



11 


not refer to complete healing of the wound, as many of the patients 
required surgical dressings after leaving the hospital It implies, how- 
e'er, that the wound was small enough to be safely handled in the out- 
patient department Table 6 shows the period of hospitalization for the 
principal amputation groups, including both open and closed wounds 
The number of open and dosed amputations in this group of cases, 
also the frequency of the use of drainage materials are shown in table 7 
It is alwajs a matter of judgment whether an amputation wound 
should be closed or left open, and in the former case, whether or not 
drains should be inserted In this group of cases, the open type of 
amputation has usually been employed v hen the amputation was per- 
formed for acute infection When the infection was chronic or of a 
low grade of virulence, or situated at a considerable distance from the 
lc\ el of amputation, the w ound has sometimes been closed loosely, drams 
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extensive tuberculous involvement with multiple sinuses was present, but 
secondary p}ogemc infections as well They were cases in which con- 
servative tieatment had been thoroughly tried and had failed, and in 
which the general health was being seriously undetermined by the local 
lesion Many of the patients were also suffering from advanced pul- 
monary lesions In all of the cases the diseased member had long since 
ceased to have any functional value In the case of the amputations of 
the arm, it was only the hopelessness of further conservative treament 
that led to the final determination to amputate 

In respect to tuberculous lesions of the tarsal joints and ankle in 
adults, the policy has been different Here amputation at the middle of 
the leg has usually been performed as a matter of election The ortho- 
pedic service, which has been responsible for the treatment of most of 
these patients, has taken the view that when the tuberculous character 
of the lesion is proved beyond doubt, usually by inoculation of a 
guinea-pig with aspirated fluid or examination of tissue removed by 
exploratory incision, then amputation is the treatment of choice The 
social and economic conditions surrounding the patients have been the 
determining factors The patients treated are wage earners with 
dependent families and cannot afford long periods of disability Under 
the most favorable circumstances a cure cannot be expected from con- 
servative treatment in less than two years, usually longer The chances 
of failure are great, and even when successful functional impairment of 
greater or lesser extent is to be expected On the other hand, the func- 
tional result from a midleg amputation with a good stump is excellent, 
and the patient ought to be able to do as much work as if a successful 
result was obtained from conservative treatment The saving of time is 
of decisive importance, and in addition there is the improvement in 
health which may be expected to follow the complete removal of the 
focus of the disease It is to be understood, however, that this policy 
does not apply in the case of children or adolescents in whom the condi- 
tions for obtaining a cure are much more favorable and in whose cases 
the time element is of httle importance 

The end-results of amputations for tuberculosis are shown in table 
30 Of the thirty-four patients whose cases have been followed up, 
sixteen have died, or practically SO per cent All of these deaths have 
been due to tuberculous lesions of various types, with the exception of 
one from septicemia, one from cerebral hemorrhage and one from ati 
unknown cause Even these diagnoses do not exclude the possibility 
that death has been due to tuberculosis Five patients are living, but 
are under tieatment at present for active tuberculosis In some of the 
cases new lesions have developed since amputation Only thirteen of 
the thirty-four patients who have been traced are alive and apparently 
well 
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infection of the wound occurred in forty-mne, or 19 per cent This is 
a high incidence and can probably be explained on the ground of 
reluctance on the part of some surgeons to use the open type of amputa- 
tion in cases of infection, and the attempted closure of wounds which 
would have done better if left open 

We ha\e a strong feeling that drains often are needlessl) inserted in 
clean amputation wounds If bleeding is carefully arrested, there is no 
more reason for the use of drains than in clean operative wounds else- 
where We are cominced that many of the persistent sinuses which 
are prevalent in amputation wounds are the direct result of infection 
which has gained entrance along the drain tract This might not occur 
if the drains were removed as a routine at the end of from twenty-four 
to forty-eight hours , unfortunately, they are usually allowed to remain 


Table 9 — Wound Heahng in 254 Closed Amputations 



Percentage 
of Each 

Thigh 

Lower 

Leg 

Upper 

Arm 

Forearm 

Total 

Healed by first Intention 

With drainage 

371 

30 

12 

10 

10 

G8 

Without drainage 

42.2 

18 

11 

1 

0 

SO 

Healed by granulation 

lVIth drainage 

32.2 

22 

20 

4 

7 

69 

Without drainage 

32 5 

8 

14 

0 

i 

23 

Frank wound Infection 

With drainage 

202 

14 

1C 

3 

4 

37 

Without drainage 

10 9 

7 

3 

1 

1 

12 

Not healed at discharge 

W T ith drnlnnge 

10 3 

i 

1C 

0 

2 

10 

XYIthout drainage 

8.5 

3 

3 

0 

0 

C 

Secondary closure* 


o 

o 

C 

2 

0 

11 

Skin grafting required 


0 

4 

0 

o 

0 


much longer When infection is feared, it is a better policy to leave the 
stamp open than to close with drainage Infection of the wound in a 
closed stump delays convalescence enormously, and almost invariabi) 
necessitates leamputation later There is a sacrifice of stump length at 
the time of the original amputation m order that the flaps may be formed 
from clean tissues, and the reamputation entails still further loss The 
open amputation, on the other hand, can be performed at the lowest pos- 
sible lex el, and although a secondary operation is usuall) required, this 
need not be a formal reamputation It conserves function, and the 
results are so good that there would not seem to be am justification for 
the policy of closure with drainage The rule ought to be either to close 
tight or to leaxe xvide open in all but exceptional cases 

Table 9 shows the wound complications in the cases of closed ampu- 
tation^ It will be noted that the figures are slightly but almost um- 
fonnlx better m the cases m which drainage is not u=ed 
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below the knee Two of these patients died The other reamputations 
were performed because of unsatisfactory stumps In addition, two 
patients had bilateral amputations of the legs at different admissions 
The best treatment for diabetic gangrene is by prevention, as has been 
pointed out by Joslin , 2 and much may be accomplished along this line 
Infection is apparently the match which lights up the process, and this 
must be avoided at all costs Every diabetic patient should be informed 
of the danger of gangrene and advised of the necessity of daily bathing 
of the feet, of wearing clean hose, of obtaining shoes of correct shape 
and ample size m order to eliminate corns and ingrowing toe nails of 
performing loutme exercises and finally, of seeking proper surgical care 
whenever an abrasion of the skin develops 

Table 31 — End-Results tn Amputations for Diabetic Gangrene 


Number of eases of primary amputation 8c 

Died In hospital following amputation 12 or 83.3% 

Diabetes 5 

Bronchopneumonia 8 

Septicemia 2 

Uremia 1 

Pulmonary embolism 1 

Died since leaving tho hospital 11 or 80 5% 

Diabetes (11 months, 1% years, 8 years postoperative) 8 

Cerebral hemorrhage (C months, 3 years postoperative) 2 

Myocarditis (5 years postoperative) 1 

Carcinoma of breast (1% years postoperative) 1 

Septicemia (1 year postoperative) 1 

Cause not stated (3 weeks, 1 year, 1% years postoperative) 8 

AJIvo but Incapacitated from diabetes 2 or 5.6% 

Alive and apparently well 2 or 6 5% 

Not located 11 or 80 6% 


If gangrene appeals, amputation should usually be performed early 
to prevent extension of infection Amputation of the digits is rarely 
of any avail except in limited infections or localized areas of ulceration 
or gangrene Amputation at the junction of the middle and upper thirds 
of the lower leg is indicated when the patient is m good general health, 
pulsation present in the popliteal artery and the infectious process well 
localized When the patient is elderly or shows evidence of extensive 
arteriosclerosis, even though the gangrene involves only the forefoot, noth- 
ing short of amputation above the knee will suffice, and the Gntti-Stokes 
amputation provides the best stump in such cases when it can be per- 
formed When the entire foot is affected, amputation above the knee 
should be performed In five of our diabetic patients the mistake was 
made of amputating below the knee, with the result that the gangrene 
extended, leamputation aboye the knee became necessary, and two of 
the patients died 

2 Joslin, E P Treatment of Diabetes Mellitus, Philadelphia, Lea & 
Febiger, 1923 



KUHNS-WILSOX — MAJOR AM PUT A TIO \ T S 


89 3 


of a boy who had an osteogenic sarcoma of the femur Disarticulation 
of the hip was performed and he is alne and well at the end of two 
years without any sign of recurrence or metastasis 

Only one of these three patients uses an artificial leg He is a teacher 
m an agricultural college, and has to walk and be on his feet a great deal 
He walks with little apparent limp and carries his heavy prosthesis with- 
out difficulty The other two patients rely entirely on crutches The 
boy has not been fitted with a leg because he is growing, and the parents 
are unable to bear the expense of the frequent refitting which would be 
necessary He has become so agile on crutches that he probably will 
never attempt to use a limb The third patient had not been able to use 
his diseased leg for twenty years previous to amputation He had 
become entirely accustomed to crutches and decided that a prosthesis 
would be a handicap rather than a help 


Table 11 — Causes of Death After Leaving Hospital 


Tuberculosis 

11 

Septicemia 

1 

Cerebral hemorrhage 

9 

Appendicitis 

1 

Carcinoma 

5 

Uremia 

1 

Sarcoma 

8 

Acute nephritis 

1 

Diabetes 

3 

Chronic nephritis 

1 

Myocarditis 

3 

Burns 

1 

Cardiac decompensation 

1 

Suicide 

1 

Arteriosclerosis 

2 

Not stated 

4 

Angina pectoris 

1 


54 


All three of these patients have continued at the same occupation they 
followed before disarticulation was performed One works as assembly 
man in a factory manufacturing bankbooks, one is a teacher, and the 
third is a school boy Neither of the adults has sustained any'’ economic 
loss as the lesult of the loss of the leg, and the boy will be trained for 
some work within his physical capacity' 

Amputation of Thigh — Amputation of the thigh was performed in 
155 cases, or in 37 per cent of the entire group of patients There were 
tv enty-three postoperative deaths, or a mortality' of 148 per cent Of 
those surviving, sixty'-se\en are living and ha\e been heard from 
Forty-fi\e, or 67 per cent, are using artificial limbs, eighteen of these 
ha\c been personally examined, the length of the stump measured in rela- 
tion to the length of the normal femur, and accurate notes made of the 
functional result (table 12) It will be noted that the percentage of 
poor functional results was largest m amputations m the upper third 
(three of fi\e) , next largest in amputations m the middle third (three of 
eight), while m the lower third, poor results were not obsened 

In most cases of amputation of the thigh in which an artificial limb 
was not worn it was because of disease or debiliti such as cardiac weak- 
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original amputation below the knee had been a mistake The fourth 
reamputation was performed in a case in which primary traumatic ampu- 
tation had been performed many years before, and in which gangrene 
subsequently developed in the stump of the lower leg, so that reamputa- 
tion above the knee was necessary On the whole, the evidence obtained 
from study of this group justifies the conclusion that arteriosclerotic 
gangrene always necessitates amputation above the knee The blood 
supply m the region of the knee is usually abundant even in these cases, 
and both fiom the standpoint of actual clinical experience and from a 
knowledge of the functional results that may be obtained, we adwse the 
Gritti-Stokes amputation whenever possible 

The end-results have been ascertained in sixteen of the twenty-eight 
patients discharged from the hospital (see table 33) Six have died 
within two 3^ears of the operation, two are alive but suffering from 
auricular fibrillation, and eight are alive and apparently well The func- 

Table 33 — End-Results in Amputations for Arteriosclerotic Gangrene 


Number of cases of amputation 80 

Died In hospital following amputation 8 or 222% 

Bronchopneumonia 8 

Causes undetermined i 

Septicemia 1 

Died since leaving the hospital 0 or 1C 0% 

Arteriosclerosis (0 months, 1% years, 2% years postoperative) 3 

Cerebral hemorrhage (3 weeks, V months postoperative) 2 

Chronic nephritis (2 years postoperative) 1 

Alive but suffering from auricular fibrillation 2 or 6.5% 

Alive and apparently well 8 or 22.2% 

Not located 12 or 33% 


tional results are poor because of old age and feebleness Only a few are 
making use of appliances Of the twenty-four patients whose cases have 
been followed, fourteen, or 58 per cent, are dead, two are incapacitated, 
and only eight, or 33 per cent, are in good health However high this 
mortality may appear, it is doubtful if it is much above what should be 
expected m a group of persons of similar age 

Sarcoma — Thirty amputations were performed for sarcoma, repre- 
senting 7 1 per cent of all amputations studied Twenty-eight of these 
were primary amputations, one was a reamputation, and one was a case 
of multiple amputation at separate admissions which has been counted 
twice The average age for the group was 31 4 with extremes of 10 
and 69 years 

The classification of the tumors and their location are shown in table 
34, also the results so far as it has been possible to ascertain them 

The amputations were distributed as follows thigh, twenty-one, 
lower leg, three, and upper arm, six Amputations of the thigh was 
performed in fourteen cases of tumor of the femur, in one of fibro- 
sarcoma of the thigh, and in six of seven cases of tumor of the tibia the 
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Some excellent results were noted Three arc able to wall- a distance 
of from two to three miles, and several work at jobs which necessitate 
standing all day The best results were seen in patients with slumps 
of good length, in which healing had occurred by first intention Two 
of the best lesults noted in patients on whom the Gritti-Stokcs amputa- 
tion had been performed and who had been fitted with full end-bearing 
legs One of these patients was working as a machinist, the other as a 
labor gang foreman , there was scarcely any disability m either case 

Tawf 14— Occupations of Person s on Whom Amputations of the Thigh 

Was Performed 


Working— 17 Patients, 53 per Cent 


mber 

Present Occupation 

Former Occupation 


1 

Tanltor 

3 rdfcht brnkonan 


1 

bhoc factory, machine operator 

Same 


1 

Shoe factor} , stitcher 

Housework 


1 

I actor} employee 

Tailor 


o 

Odd Job° 

Coni hnjifT, lunch counter 

1 

Auto mechanic 

Samo 


3 

Student 

Same 


1 

Clerk 

Same 


1 

Cobbler 

Factor} worker 


1 

Pcdlcr 

Laborer 


1 

Dressmaking 

Same 


1 

Draftsman 

Student 


1 

Machinist 

bn me 


I 

Labor foreman 

Loborcr 



bot Working— 15 I'atfentB, 

17 per Ont 



Henson for Not Working 

Former Occupation 


9 

Senility In vnrlou" forma 

Farm laborer 

2 



Laborer 

1 



Plncksinlth 

1 



I'nrber 

1 



Card sleep 

1 



Cook 

1 



bone 

O 

1 

Poor circulation In le^s (endnrteritls} 

Non' 


1 

Osteom} ditto, rnulUplc foci 

bcliool boy 


1 

Painful stump 

Jfou'e work 


1 

Ite-ccHIny Industrial compensation 

I a borer 


1 

Cannot walk with fejj 

Painter 


1 

Diabetes 

Tailor 



Amputations of the Lowci Lc () — There were 152 amputations of the 
lower leg or 56 per cent of the 420 cases Ihcrc were ten deaths, a 
postoperative mortality of 6 5 per cent Fifty-two of the surviving 
patir nls are still alive and have been heard from, the rest have either 
<hed or not been located Fort) -four, or 85 per cent, are v earing arti- 
ficial legs, a much better showing than m amputations of the thigh where 
the proportion was onlj 65 per cent It was found that no patient who 
was well enough to walk went without prosthesis 

The functional results were usually better than in ca=es of amputa- 
tion of the thigh Several of the patients <=aid that they could walk am 
distance, and twentv -eight of thirty -three on whom occupational notes 
were made were working, fifteen at the same job as before amputation 
^rvfral of thr occupations involved hraw work, tvo patients being 
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roentgen ray The ages of the patients varied from 36 to 65 years, 
with an average of 53 7 years The amputations were distributed as 
follows lower leg, four, thigh, three, forearm, three, and upper 
arm, one 

There were no deaths as a result of operation and no reamputations 
Three of the eleven patients have died since leaving the hospital, one of 

T vble 35 — End-Results in Amputations for Sarcoma 


Number of amputations for sarcoma SO 

Reamputations because of recurrent tumor 1 

Secondary amputations of opposite limb 1 

Total cases 2s 

Died In hospital following amputation 0 

Died since leaving- hospital 12 or 40% 

Metastatic sarcoma (2 cases 4 months, 6 months, 8 months, 1 year, 

2 years, 2% years, 7 years postoperative) 8 

Appendicitis (17 months postoperative) 1 

Cerebral hemorrhage years postoperative) 1 

Not stated (1% years postoperative) 1 

Alive, but have recurrence or metastatses 3 or 11% 

Alive and clinically well S or 28% 


Osteogenic sarcoma, shaft of humerus, 6 years postoperative 
Osteogenic sarcoma, shaft of humerus, 1% years postoperative 
Osteogenic sarcoma, lower end of femur, 5 years postoperative 
Osteogenic sarcoma, shaft of femur, 3 years postoperative 
Sarcoma, unclassified, lower end of femur, 6*4 years postoperative 
Sarcoma, unclassified, lower end of femur, 3 years postoperative 
Giant cell tumor, upper end of tibia, 10 years postoperative 
Angiosarcoma, dorsum of foot, 1 year postoperative 
Not located 6 or 21% 


Table 36 — End-Results of Amputations for Carcinoma 




Post- 


Alive 

Alive 

Not 


No of 

operative 


and 

but Show 

Lo 


Oases 

Period 

Dead 

Well Recurrence catco 

Metastatic hypernephroma 

1 

2% yrs 

1 

0 

0 

0 

Epithelioma, amputation stump, foot 

1 

l%yrs 


1 

0 


Epithelioma of hand, metastases to 







axilla 

1 

9% yrs 





Epithelioma of hand 

1 

9 yrs 





Epithelioma of fingers, metastases to 







axilla 

1 

8% yrs 

1 




Epithelioma of thigh 

1 

1% yrs 


1 



Epithelioma of hand 

1 

10 mos 

1 




Epithelioma of lower leg 

1 

5 yrs 


1 



Epithelioma of foot 

1 

1 yr 


1 



Epitheloima of hand 

1 






Epithelioma of hand 

1 




■ 


Totals 

11 


3 

4 

0 

4 


uremia and two of metastatic carcinoma (table 36) Of the latter, one 
died two and one-half years after amputation, and the other eight and 
one-half years, four of the patients are clinically well, and four hate 
not been found 

Thombosis and Embolism — There were ten amputations in nine 
cases on account of thrombosis and embolism, 2 3 per cent of the entire 
senes All of these were in elderly patients Three cases were diag- 
nosed embolism and the remainder thrombosis In tuo cases of thronT 
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Syme Amputation — The aalue of the Syme amputation in proper!} 
^elected cases is demonstrated by a study of the end-results There -were 
six of these cases in which death did not occur, all the patients haae been 
traced The amputation w as a failure in one because of improper selec- 
tion This patient was a boy, aged 9, who had spastic paraplegia and 
paral}tic equinovarus deformity of both feet and trophic ulcers caused 
by spina bifida There w ere areas of cutaneous anesthesia im oh mg both 
feet and lower legs, also involvement of both vesical and rectal sphinc- 
ters After a long period of unsuccessful orthopedic treatment, bilateral 
Syme amputations were performed The boy later developed trophic 
ulcers on the ends of the stumps w'hen weight bearing was begun 
imputation of the mid leg w r as performed on one side and tw'o years 
later the same procedure became necessary' on the other side The boy 


Table 16 — Prosthetic History Amputation of the Lower Leg 


Using artificial lee 

20 

Good function no difficulties experienced 

Have used artificial leg but complain of difficulties os follows 

2i 

Sore on stump 

1 

Fnd of stump sensitive 

1 

Lee too heavy for stump 

1 

Chnfes; 

1 

Fit of leg- unsatisfactory 

2 

Havo bad to change leg as follows 

0 

Socket changed twice 

n 

Have had to buy new leg 

G 

Leg rcplnecd twice 

1 

Fitted with provisional uppllance 

13 

Vvcrage time from operation to receiving temporary appliance 
tverage time from operation to receiving permanent leg 

3 3 months 

When provisional nppliance had not been used 

G 5 months 

When provisional appliance had been used 

S 2 months 

Average time saved 

1.3 months 


died ol uremia This case illustrates the necessity' of normal mnenation 
of the skin at the end of the Sy'me stump it a successful result is to be 
obtained The virtue of the Syme amputation lies w'holly m the com- 
plete end W'Cight beanng abiht\ of the stump If tins result is not 
obtained, then amputation of the mid leg is preferable 

In the remaining fhe cases Same amputation was performed because 
ol the following lesions tarsal tuberculosis, two cases, unsatisfactorx 
Chopart amputation one, painful and contracted foot resulting from 
bums, one, and hemiplegia with mcorrectible deformity of foot, one 
The results m all cases were successful as regards complete end- 
weight beanng abihh All of the patients were able to walk across the 
room on the bare stump Four were fitted with end-weight bearing 
appliances, the fifth obtained his artificial limb without medical guidance 
and was gnen an improper type of leg which does not utilize end-bearing 
One patient required a secondare operation because of a painful exostosi*- 
at tbe end of the fibula 
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femur in a tabetic person, in a second case of fracture of the tibia in a 
man, aged 56, with syphilitic osteitis, m a third case an unumted frac- 
ture of the femur with failure to obtain union after four years of con- 
servative treatment and in a fourth case of osteomj elitis with failure 
of union following spontaneous fracture No deaths occurred while the 
patients were m the hospital, although one of the patients died after 
discharge The three remaining patients are alive and in good health 
Ruptured Brachial Plexus (Three cases, three amputations, 0 7 per 
cent ) Amputation of the humerus or disarticulation of the shoulder was 
performed m three cases of traumatic rupture of the brachial plexus with 
complete paialysis of the arm Each of these cases was of several years’ 
duration, and reparative operations had been performed without success 
The amputation was performed in each instance at the patient’s request 
In two cases this was because of obstinate and severe nerve pain, in the 


Table 38 — End-Results of Amputations for Miscellaneous Conditions 

* 



Number of 

No 

Amputa 

Post 

operative 

Deaths Since 
Leaving 

Patients 

Not 

Condition 

Oases 

tion 

Deaths 

Hospital 

Alive 

Pound 

Gas bacillus inlection 

8 

8 

3 

0 

4 

1 

TJnunitcd fracture 

4 

4 

0 

1 

3 

0 

Ruptured brncbinl plexus 

3 

3 

0 

1 

2 

0 

Spina bifida 

1 

S 

0 

1 

0 

0 

Oharcot joint 

1 

2 

0 

0 

1 

0 

Foot deformity 

1 

1 

0 

0 

1 

0 

Trophic ulcer 

1 

1 

0 

0 

1 

0 

Tetanus 

1 

1 

1 

0 

0 

0 

Treasure of pelvic tumor 

1 

1 

0 

1 

0 

0 

legation for aneurysm 

1 

1 

0 

0 

1 

0 


■ - - 

• 

— - — 

— — 

- 




22 

23 

4 

4 

18 

1 


third because the arm represented a useless and constant source of 
annoyance In one of the cases in which pam was present the patient 
was relieved, in the other case, he was not In the latter, injection of 
alcohol into the nerve roots was subsequently performed, and later an 
mterthecal division of the dorsal roots, without much improvement 
This patient died of nephritis , the other two are living and well 

Spina Bifida (One case, three amputations, 0 7 per cent) This 
was a case of paraplegia due to spina bifida with equmovarus deformity 
of the feet and trophic ulcers Bilateral Syme’s amputation was per- 
formed, but trophic ulcers appeared on the stumps, and it was subse 
quently necessary to amputate at midleg 

Charcot Joint (One case, two amputations, 0 4 per cent ) Ampu- 
tation was first performed at midleg because of a Charcot ankle Later a 
Charcot arthropathy developed in the opposite knee, and it was necessary 
to amputate m the lower third of the thigh This patient gets around 
well with his appliances and is able to earn a living 
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of the upper arm Death could not be ascribed to the amputation in am 
case, although se\eral patients died as a result of the original disease 
process 

Onl} two of the fifteen patients who had the upper arm amputed are 
using appliances One of these is emplo>ed as a clerk m a shipping 
house and derives some practical benefit from his prosthesis The other 
does not have an occupation and wears his appliance presumabh for 
cosmetic reasons Only four of the nineteen patients who had the fore- 
arm amputated, use appliances Two of these use prostheses of the split 
hook type, but only part of the time , the rest of the time the} use nothing 
The other two w r ear artificial hands The occupations of these four men 
are contractor, one, elevator operator, two, and sales clerk in store, one 

Apparently the length of stump made little difference as far as the 
functional results was concerned The uninjured arm was depended on 
almost altogether and made to do the work of two In the amputations 


Table 19 — Occupations m Double Amputations of Lower Extremities 


Level 

Present 

Number Occupation 

Former 

Occupation 

Reason for Not 
Working 

Amputation of both thighs 

4 

None 

None 

Total disability 

Amputation of thigh and lower leg 

1 

Bead making 

Laborer 

N'o prosthesis 

Amputation of thigh and lower leg 

1 

at homo 
Spanish cor- 

Snlesmnn 

does not walk 

Axnpulatlon of both lower legs 

1 

respondent 

None 

Laborer 

Endarteritis 

Amputation of both lower legs 

1 

None 

None 

Senile debility 

Amputation of both lower legs 

1 

Agency work 

Car Inspector 


Amputation of both lower legs 

1 

Laborer 

Same 


Total 

JO 





of the forearm the stump was used considerably to aid the normal hand 
m the performance of certain tasks In amputations of the upper arm 
the stump was used little 

In respect to occupation, all either did not have ail occupation or did 
work, which did not require the use of two hands The class of work, 
however, done by the patients whose forearm had been amputated was in 
general a little more difficult than that done bv those whose upper arm 
had been amputated The occupations, when known, are shown in 
table 20 

From the little use that was made of appliances in this group of 
thirtv -four cases, it would ^eem evident that small weight should be given 
to prosthetic considerations m determining the point at which an amputa- 
tion of the upper extremitv should be performed Cure of the original 
disease process and obtaining a painless nonsensitive stump are the 
chief goals to be sought 

Prottl die Suvnvai y — In amputations of the thigh most patients who 
wire able wore artificial legs "When these were not used, it was rr C n- 


920 


ARCHIVES OF SURGERY 


length of the stump Drains are often used needlessly, and many per- 
sisting sinuses can be traced to this cause 

Functional Results — Sixty-seven per cent of the patients with ampu- 
tations of the thigh used appliances The longer the stump the better 
were the results obtained Much benefit was noted from the use of 
temporary prosthesis The average time between the operation and the 
delivery of the permanent limb was 13 3 months when temporary pros- 
thesis had not been used, but when one had been fitted, this period was 
shortened to 5 5 months Fifty-three per cent of the patients with ampu- 
tations at the thigh were employed 

Eighty-five per cent of the patients with amputations of the lower 
leg used appliances The functional results were usually better than 
after amputations of the thigh, although a larger proportion of the 
patients complained of stump disabilities The temporary prosthesis was 
of benefit, but its use reduced the time interval between operation and 
the delivery of the permanent limb less than m the case of amputations of 
the thigh 

The results of the Syme amputation were satisfactory m five of six 
patients All had stumps capable of direct end-bearing, and the majority 
were doing heavy work 

In patients in whom amputations of the upper extremities had been 
performed, the length of the stump made little difference as far as the 
functional result was concerned Appliances were used by only six of 
thirty-four patients Seventy-eight per cent of the patients m whom 
amputations of the upper arm had been performed were working, but 
the occupations were of a type which did not require the use of both 
hands On this showing, it would appear that little heed should be given 
to prosthetic considerations in determining the level of amputation in 
the upper extremity 

Reamputations — Of the 360 primary amputations performed at the 
Massachusetts General Hospital, reamputation was required in fifty- 
three cases, or 14 7 per cent First intention healing was obtained in 
only 42 per cent Painful nerve bulbs constituted an unimportant cause 
of reamputation This result is probably to be attributed to the employ 
ment of the alcohol injection technic The most common cause of ream- 
putation was ulcer of the stump Amputations of the lower leg had been 
performed on seventeen of twenty-one patients with ulcerated stumps 
and amputations of the thigh on four In eleven patients it was neces- 
sary to reamputate above the knee because of extending gangrene fol- 
lowing a primary amputation of the lower leg 

Disease Groups — Traumatic amputations were twice as common as 
amputations from any other cause These were distributed fairly evenh 
between the turn segments of the upper and lower limb Trauma 
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RCA At P UTAT10N S AXD SECONDARY OPERATIONS 

Of the 420 cases of amputation included in our stud} si\t\ -nine, or 
164 per cent, were classified as reamputations This term is otten used 
inexactly to denote an} operation on an amputation stump irrespectne 
of its nature, and it is probable that some cases w ere included among- our 
cases of reamputation in yvhich onl} local operations had been performed, 
such as sequestrectomy, excision of neuroma or resection of painful scar 
It w r as sometimes difficult to determine from the records exactl} what 
had been done 

Ihe causes for which reamputation was performed are shown m 
table 22 Stud} of this list shows that many of the conditions were 
unavoidable and that they w ere often to be attributed to the circumstances 
under w f hich the original amputation had been performed Such w r ere 
some of the cases of osteomyelitis, adherent scar and unsatisfactory 

Table 22 — Causes of Rcauiputalion (69 Cases) 


Onuses 

Thigh 

Lower Leg 

Stump unsuitable for prosthesis 

Osteomyelitis with sinus 

o 

n 

Ulcer on end of stump 

i 

17 

}\euromn end of stump 

1 

0 

Painful (not described) 

3 

1 

Adherent scar 

1 

1 

Exostoses on stump 

1 

2 

Retracted flaps bones under sUn 

1 

2 

Deformity of foot 

0 

T 

Unsatisfactory, cnusc not stated 

2 

3 

Extending gangrene 

Thrombo angiitis 

0 

3 

Dlnbetes 

0 

"l 

Arteriosclerosis 

0 

o 

Extensive sepris In wound 

3 

i> 

Recurrent sarcoma 

1 

0 

Gas bacillus Infection 

p 

1 

Carcinoma 

p 

1 


IP 

5P 


stump co\ermg which resulted from open amputations The neccssit} 
of a secondary operation in such cases does not reflect on the surgeon 
who performed the primary amputation It has been a great satisfaction 
to note that so little trouble yyais experienced from the de\clopment ot 
painful neuromas The good results here are to be ascribed to the fact 
that the technic of Huber and Lewis 5 for injection of alcohol wa= 
adopted at the Massachusetts General Hospital in 1919, and tint it has 
been used in practical!} all cases of amputations since that time 

On the other hand, many of the reamputations y\ere the result of 
mistakes in judgment or technic and might ha\e been preyented \mong 
these wcie seyeral amputations m the loyyer third of the lower leg Such 
amputations gne trouble almost imanabh the end of the stump lacking 
proper blood supply and tending to become cold, cjanotic and sencitnc 
and later, to ulcerate In seyeral other ca=cs of amputation of the lov cr 

1 T auv and Huber \mpu’atioa Ncuroon- \rch S"rtr 1 fTU\ 1 1 ° 2'0 




RELATION OF THE PARATHYROIDS TO THE HEAL- 
ING OF A FRACTURE AS CONTROLLED BY 
THE ROENTGEN RAYS 4 

DUDLEY E BOSS, MD 

MONTREAL 

Since Sandstiom’s discoveiy of the external paiathyioids in 1880 
the parathyroid glands have been discussed extensively 

There aie two schools of thought, one being that these glands influ- 
ence calcium metabolism, and the other that they exeit a detoxicating 
effect on guanidin bodies The balance of opinion seems to favor the 
foimei, and m 1925, definite evidence as to their influence on calcium 
metabolism was established by Collip, 1 and by Colhp, Clark and Scott 2 

While engaged in an attempt to produce by means of partial para- 
thyroidectomies a condition in the bones of expeiimental animals 
analogous to idiopathic osteopsathyi osis in man, it occurred to me that 
it would be interesting to note the effect of parathyi oidectomy, partial 
or complete, on the healing of fractures 

Morel 3 (1909-1910) woi king with cats, and Canal (1919) working 
with rats, asserted that removal of the paiathyroids causes a delay in 
the healing of fractures The recorded expemnents of these authors, 
howevei, leave one in doubt as to the amount and nature of the tissue 
removed 

Ogawa 4 (1925) published the results of a chemical analysis of the 
callus deposited at the site of fractures in rats which had had their para- 
thyroids eithei entirely or almost entirely destroyed by cauterization 
He found that the calcium content of the callus was deci eased in these 
animals as compaied with his controls He further adduced that destruc- 
tion of the thyroid did not have any deleterious effect on the healing of 
fractuies 

In 1926, I decided to repeat the experiments of these men, using 
more elaborate precautions Thus it seemed necessary to study the effect 
of excision of different amounts of parathyroid tissue, to vcnfy the con- 
dition of the fracture at different intervals by loentgen-ray examination, 
and to make determinations of the blood calcium during the course of the 
several experiments 

♦From the Department of Physiology and Experimental Medicine, McGill 
University The expenses of this research were defra>cd bv the Percy Cowan 1 ; 
Scholarship 

1 Collip J Biol Chem 63 395, 1925 

2 Colhp, Clark and Scott J Biol Chem 63 439, 1925 

3 Morel Compt rend Soc De Biol 68 163, 1910 

4 Ogawa Arch f exper Path u Pharmakoi 109 83 1925 
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Most of the i emits from reamputation were satis factor) Consider- 
alilc dii1icult\ was experienced with the wounds, onl) twent) -eight, or 
42 pci cent, healing In first intention (table 23) 1 his was the result of 

the low graae sepsis present m mam of the eases Two reamputations 
were of the open oi Hapless t\ pt one due to gas bacillus infection, and 
tbc other to ptogenic infection 

Jn twenty of the cases m which reamputation was required, the pn- 
m, in amputation had been performed elsewhere, in the remaining forb- 
orne cases both the primarj and secondatv amputations had been 
performed at the Massachsetts General Hospital In addition, it was 

1 Min 23 — Ri suits o) Rt amputation ((>') Cases) 


Onon nmjmliltonn (linlcl li)- trmmlntlon) 2 

( lo'«I ninpiitntlon wound* ri 

lleilrd iht prlnmin Os or I2.1 r _, 

Honied lip rriinnlritlon 2jor37.S r 

Not IiotIoI nt dFchnrpo Sorl2.lG- 

Iilol of oxtcndlnt, utirmi 1 (2 dlnlx tlr nnd 1 nrt< ri«Ml< rotl< with <nlli nuiuillcitlon*) 3 

r> 


T\ntF2-J — Distribution o] Riamputations with Rt fcnnci to Prmiar\ Amputations 


Prlmnn - Amputntlon 

}■ I'OWlllTO 


Ronmptitntlon 

'In"ntlm«:ctts Gonornl IIo c pItnl 


JIllRtl 

0 


J-ower Lcj: 
20 


nihil 


I owrr I iK 
IS 


Primary Vmputntlon 
Mn«nclitiHtt' Gtncrnl Jlo'pltnl 


Honmputntlon 

WnFincliu*ett* Gonornl JIo*pltnI 


TIiIrIi 

12 


Priinnn Amputntlon 
Massachusetts Goncrnl Hospital 


J-owerLop Jhlt.li 

HJ" fK> 

Ixicnl operation* s 


Lower Lee 
10 


Honmputntfon 

Elsewhere 


Tlilch 

3 


J ower Lop 
1 


'llilt.li 

3 


Lower Lec 
1 


found b) mquir) concerning the cases which had been followed up that 
four patients on whom primary amputation had been performed at the 
the Massachusetts General Hospital had later had secondary operations 
performed elsew'here Therefore, of the group of 360 primary amputa- 
tions, later reamputation w r as required m fifty-three or 14 per cent 

END-RESULTS WITH REFERENCE TO D1SE \SE GROUPS 

Amputations Due to Tiaunta — In the group of 360 primary amputa- 
tions, 113, or 26 9 per cent, resulted from trauma, more than twice the 
number due to any other cause This represents only the cases in which 
surgical amputations w'ere performed In addition, there w'ere ten 
patients with complete traumatic amputation who died shortly after 
arriving at the hospital These w'ere not included in the group because 
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Feb 5 The injured lmih was used readily and with little perceptible 
limp There was a definite deposition of callus, as shown b\ a 
roentgenogram 

The animal was killed on this day and sections made of the remain- 
ing thyroid, in which two parathyroids were found No trace of other 
parathyroid tissue was present At no time between January 15 and 
February 5 did the blood calcium go below 10 mg per one hundred 
cubic centimeters of serum 

Cal B — lan 15, 1926 A joung female cat wms used The blood calcium 
was 10 5 mg per hundred cubic centimeters of scrum Thyropara- 
thyroidcctomy was performed on the left side and external para- 
tlvs roulectomv on right side, i c, three paratln roids were removed 



Fig 1 — External parathyroid in a cat 


The left radius and ulna were fractured A stafeh bandage was 
applied 

lan 17 The bandage was removed The cat appeared more sicklj than 
cat \ , but there was no evidence of tetany She moved about the 
cage with the left leg held off the floor and took a little food 

Tan 19 The blood calcium was S7 mg per hundred cubic centimeters 
of scrum 

Tail 22 The leg was still held off the floor when walking The cat ate 
quite well 

Tan 29 A roentgenogram did not show am evidence of callus The 
blood calcium was S 7 mg per hundred cubic centimeters of scrum 

lan 51 One gets the impression of there being a pseudo-arthrosis at 
the site of the fracture 

Feb 5 There was still no evidence of callus shown bv the roentgen- 

ra\ The blood calcium was 8 5 mg per hundred cubic centimeters 

of serum 
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It was often difficult, except on the basis ot the history, to differentiate 
between puie surgical shock and shock due to hemorrhage 

Mortality There were eleien deaths m the group of 113 traumatic 
amputations, a mortality rate of 9 66 per cent Fne of the patients who 
died had had amputations of more than one limb All of these were 
cases of extreme trauma, and if they are subtracted from the rest, it 
lca\es a mortality rate of 5 3 per cent which is surely low for this txpe 
of injury, and evidence that the cases were w r ell treated 

This does not include ten patients who died almost immediately after 
admission to the hospital The injuries responsible for the rapidly fatal 
termination in these particular cases are listed as follow s 

1 Complete traumatic amputation of the upper arm and the lower leg, 
profuse hemorrhage The patient died in shock soon after admission 

2 Complete traumatic amputation of the thigh, profuse hemorrhage The 
patient died in shock soon after admission 

3 Complete traumatic amputation of the left upper arm fracture of the left 
femur, fractured pchis and perineal lacerations The patient died in shock ten 
hours after admission 

4 Crush with partial amputation of the right thigh, right forearm, evulsion 
of scrotum The patient died in shock two hours after admission 

5 Complete traumatic amputation of the left upper arm, open dislocation 
at knee, compound fracture of the right tibia The patient died in shock soon 
after admission 

6 Complete traumatic amputation of both feet, fractured skull 5 ruptured 
uscus The patient died soon after admission 

7 Complete traumatic amputation of the right lower leg, multiple fractures 
contusions, and lacerations The patient died soon after admission 

8 Complete traumatic amputation of the leit leg at thigh and left arm at 
shoulder, right foot crushed The patient died in shock soon after admission 

9 Partial traumatic amputation of the left thigh, fractured skull The 
patient died in shock four hours after admission 

10 Complete traumatic amputation of both thighs, fractured skull The 
patient died ten minutes after entrj 

Distribution I lie distribution of the traumatic amputations is 
diown in table 25 It is to be noted that m the entire amputation group 
theic were onh eighty -one amputations of the upper extremity, com- 
prising appioxinnteh 20 per cent , of thc=e trauma was responsible for 
nft\ or 61 7 per cent Table 25 shows a comparative?! e\en distribution 
for the foui limb segments It demonstrates that under modem condi- 
tions trauma strikes all parts of the bod\ indiscriminately', m this respect 
differing fiom all other pathologic conditions which mav cause amputa- 
tion 1 he fact that the figure for amputations of the lower leg is shghth 
larger than for the other parts is to be explained In the greater readiness 
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Feb 18 The animal recovered complete!} from anesthetic There was 
no evidence of tetan> She took little food The bandage v as reraov ed 

Feb 24 The blood calcium was 82 mg per hundred cubic centimeters of 
serum Her general health i\as good 

March 3 The animal was in good health The injured leg was not 
put to the floor when walking The blood calcium was 9 mg per 
hundred cubic centimeters of serum 



Fig 3 — Stage in the healing of a fracture in a normal cat ten da\s alter 
the break A indicates new formation, B, cartilage, and C, connective tissue 
which runs from the surface of one fragment to the other 

March 8 There was not an} evidence of union as tested b} handling 
A roentgenogram did not show anj callus formation 

The animal was killed on this date Enclosing the fractured ends 
was a tough fibrous capsule-hkc structure, which offered no gritt' 
resistance to a scalpel This capsule, while preventing separation 
of the ends one from another, when the two fragments (after removal 
of the muscles) were pulled apart, nevertheless, allowed of con- 
siderable angulation of the two pieces in anv direction whatsoever 
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rmelilis, either acute or chronic, acute purulent arthritis of the knee or 
ankle, or to acute infections following traumatic injun Four followed 
compound fractures The amputations w ere performed for the purpose 
of saving the life of patients desperately ill or to get rid of a chronical!} 
infected part which, from the functional standpoint, was useless and in 
w Inch there was no outlook for future impro\ ement 

The much greater frequency of the amputations of the low er limb is 
accounted tor partly by the higher incidence of such infections in the 
leg and by their greater se\erity here, and partly b\ the fact that the 
functional results of amputation of the leg are so much better than those 
of the arm In the case of the arm, regardless of how great the 
crippling, so long as the part is retained, the result will be better than if 
an amputation is performed This is not true in the case of the lower 
extremity, and it is often preferable to sacrifice a portion of a limb than 
to save it at the expense of prolonged treatment when there is e\er\ 

Table 27 — End-Results of Amputations for Pyogenic Infection 


Number of cn'es of primary amputation' 

Died In hospital follovinp amputation 
Septicemia 
Uremia 
Shock 

Wed since leaving hospital 
Vllvc nnd apparently veil 

Have hnd rcamputntlons 
Uslnp artificial appliances 
Painful stump 

Incapacitated heenuso of ngc or physical condition 
Not located 


7 or 2 rr~c 


4 

1 

1 


C or ir~c 


0 

Ciorr^c 


1C or 4 -To 
1 or tr 0 
5 or 14% 

7 or Dr,, 




indication that it will at the best be permanent!} damaged When doll- 
ing with infections of the upper extremity the surgeon docs not ha\c the 
option of sacrificing the limb except when death is hkch to occur, 
w’hercas in infections of the lower hmb the option of amputation is 
alwa}S present, and the surgeon must take into consideration not onh 
the risk to life, but also the future functional \alue of the hmb, the 
probable duration of the illness, the chances of future trouble and the 
social and economic status of the patient 

Fourteen or 3SS per cent of the amputations were performed In 
the open or Hapless method, the remainder were closed b} suture The 
open t\pe of amputation was used m all cases of acute or sc\cre infec- 
tion The ciosed method was used onh m subacute or chronic cases and 
when the ’cnel of amputation was well remoccd from the scat of the 
infection 

Results There were sj\ deaths, four from s C pticcnm following 
imputation of the tlugh one irom uremia follnv mg amputation below 
the knee and one from shock following disarticulation of the hip a to* ll 
mnrtahta rate oi ] 7 percent Of the tw trite -nine piumt- ,> ith pmran 
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Cat C Feb 17, 1926 An adult female cat was used as the control for 
cat A and B, series II The left radius and ulna were fractured A 
starch bandage was applied 

Feb 19 The bandage was removed The animal was apparcnth not 
suffering any ill effects 

Feb 24 No attempt had been made as yet to bear weight on the 
fractured leg 

March 3 The leg was put to the ground, but little weight bearing was 
attempted Manipulation revealed some degree of union A roent- 
genogram showed a slight amount of callus 



Fig 5 — Section of the membrane uniting a fracture in a normal cat twenty- 
three days following the break A indicates new bone, and B, cartilage 
Compare this figure with figure 6 

March 8 Union was firm and a roentgenogram showed definite callus 
deposition 

Series III— Cat A — March 28, 1926 An adult female cat with a blood 
calcium of 10 8 mg per hundred cubic centimeters of scrum was used 
Thyroparathyroidectomy of left side and external parathyroidectom> 
of the right side was performed The left radius and ulna were 
fractured A starch bandage was applied 

March 25 There was not any evidence of tetam The animal took 
food freelj 

March 30 The broken leg was held off the floor Praetcrnatural 
mobility was present The blood calcium was 8 7 mg per hundre 
cubic centimeters of serum 
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if this is insufficient, to amputate at a still higher level J here is ako a 
possibility that tourniquet pressure may actually be harmful 

From a knowledge of the after-history of these cases one is con- 
vinced of the futility of amputation as a method of treatment unless it 
is followed by a prolonged period of after-treatment to impro\e the 
circulation of the remaining limb Limitation of activity and physio- 
therapy in -various forms are the principal therapeutic measures and it 
would appear necessary to make some provision for the care of tlioe 
patients with chronic cases in a special institution if improvement in the 
results is to be obtained 

Tuberculosis — In the group of 420 amputations, there were thirty - 
seven, or 8 8 per cent, due to tuberculous infection All were primarv 


Table 28 — Lnd-Rcsulls m Lndarlcnhs and Thromba-Anguhs 


Xumbcr of case* of priinar) amputations 


°7 

Died in ho-pltal following amputation 


4 or 14 Te'c 

Cerebral throinlto c ls 

1 


Septicemia 

1 


Cuuse unknown 



Died since leaving hospital heart trouble’ (2 years postoperative) 


1 or 3 7^ 

Alive and reportlnc 


1C or Y‘.2~c 

Wearing appliance and ablo to work 

1> 


Totnllj disabled 

7 


Not located 


G or 32 

Twin 29 — Tuberculous Lesions \ ecessitatiuq 

hnputalton 

Situation 

Xo of Ca'c' Pcreentate 

Tuberculous Infection of the foot or ankle 

ID 

d l 

rulKTeulous arthritis of the knee 

F 

21 C 

TulMireiilouR Infection of the band wrist and tendon sheath- 

", 

13 1 

'lYilierculous arthritis of the elbow 

° 

6 1 

Tuberculous eoxltl' 

r» 

D 4 


amputations ( )f these tw entv -eight, or 7^ 7 jx?r cent, wcic amputations 
of the lower extremity’ and nine or 2-13 per cent, were of the upper 
The propoition of amputations ot the upper extremity was higher in 
tuberculosis then in am other disease group with the exception of tin. 
traumatic group 

Ml of tnc patients were adults 1 he iges varied from 1 8 to 60 v tars 
md the average for the group was 16 y ears 

The location of the legions necessitating the amputation": is shown in 
table 2° 

'1 lie li«t however fails to give am idea of the actual situation and 
wh\ amputation was resorted to instead of conserv itnc treatment 
T xcludmg the tuberculous lesions of the tarsus and ankle amputation 
lor tuberculous disease of tin joint ha- been performed at the icbu- 
Mtts funeral Hospital onlv m exceptional cases T1 ese were i =uall\ 
chronic v ,s( s with a duration of mam wars and i i vvh ch t <v o«l 
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March 25 The bandage was removed 

April 10 The animal put its foot to the ground without hesitating, 
union appeared to be firm 

May 11 There was a definite deposition of callus at the site of the 
fracture, the animal moved about easily and without inconvenience 
The blood calcium was determined on three different occasions and 
was never below 10 mg per hundred cubic centimeters of serum 

Series IV — Cat A — March 11, 1927 An adult female cat with a blood 
calcium of 11 7 mg per hundred cubic centimeters of serum was used 
Both parathyroids were removed from the left side One parathyroid 
was removed from the right side The left radius and ulna were 
fractured A plaster bandage was applied 

March 12 The animal had not entirely recovered from the anesthetic 



Figure 7 


Figure 8 


Fig 7 (series I, cat A) — Twenty-one days after fracture The arrow 
indicates callus 

Fig 8 (series I, cat B) — Twenty-one days after fracture 


March 13 The bandage was removed The animal recovered from 
anesthesia There was not any evidence of tetanj She took food 
and did not attempt to apply the broken leg to the floor 
March 14 The blood calcium was 8 3 mg per hundred cubic centimeters 
of serum The animal appeared to be in good health and moved 
about the cage on three legs 

March 17 The blood calcium was 8 4 mg per hundred cubic centi- 
meters of serum There was not any evidence of tetanv The general 
health of the cat appeared to be excellent 
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The morlalit} from tuberculosis has been appalling The date oi 
death is known in fourteen of the sixteen patients who died and in 
ele\en the fataht} occurred within fifteen months after the operation 
This suggests that the death had some relation to the operation On 
investigation we find that onlv eight of the tlurtv -seven patients or 21 6 
per cent, received treatment in a sanatorium after operation and it is 
probable that general antituberculous treatment was not carried out as 
thoroughh as it should have been because it was thought that the focus 
of disease had been removed The high mortahtv figures serve to 
emphasize the fact that tuberculosis must alwavs be treated as a gener- 
alized disease regardless of how localized mav be its manifestation 
General antituberculous measures must be enforced just as much after 
amputation as if conservative treatment is being used On the basis of 
this studv of end-results the claim that amputation offers a short road 
to a complete cure cannot be sustained 


Taulf 30 — Ltid-Rrmlls of \mfulahou<; for T ibcratlosn 


Xiimbcr of amputations 


Z t 

Pled In hospital folloirlnfr amputation 


2 or m J2~ c 

Heptlcemln 

1 


Pulmonary tul)orcuIo c lF 

1 


Plod flnct let vine (lie hospital 


n o*™ 

Pulmonary tuberculous 

i 


'PnlKreuIou' cnterltP 

n 


'l'ul>crcu!ou« monlnpltls 

i 


TubereuloU* of Udnev nnd bladder 

i 


A1kco« of con In] wmph node' 

i 


Cerebral hemon-bapo 

l 


Unlnomn 

i 


Alice but FUltorlnF from active tubcrculou* proccs' fl*calicrc in l>ody 


' or 1" 

Alhc nnd apparently well 


Port " c 

Not located 


ZO~ s- 


Diabetic Gaum cm — 1 here were thirtv-=i\ cases of amputation for 
diabetic gangrene representing S 5 per cent of the entire scries Twcntv- 
eight of these were primirv amputations ant] eight reamputations All 
of the primal \ amputations were necessitated In actual gangrene v nh 
the exception of one case of persistent ulceration uid one m v Inch sep-n 
was the chief factor Diabetic gangrene rarelv involves the arm mu 
all of our cases were amputations of the lower extnnntv of the thigh 
twentv-ono and of the lower leg fifteen Thai di ibetic gangn i e is 
usuallv a disease of old age is borne out Ik the age incidence o' die 
gioup tin werage being ^7 4 vears That there are exceptions to tin 
rub is shown In the fact tint the ages varied from 2d to 7S u-> r ' 

1 he sure ic il haz trd m these c-’H- n gnat 1 (car c c of d’e in -11 fv s - 

ph'Me d condition of die piticrt die result o: me inquest o n !ir"/ 
of arte rinscJcrosK diabetes and s Cj - n Tl (re vn i ' el c fifths i j, <■ 

bosp’t u a p istojv r>tive v' mb’, o»* 3 1 j, r cv~t R, -n -*>- 
njtnn ’ m < igbt c-’st v r*- 22 ]« r e'ent bfnicr-'-eo , • n 

o t \U r i i f ih g~ g t s ’ s post i ! \\ 
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May 2 This animal is still alive and now has firm bony union, as 
tested by handling 

Cat B — March 11, 1927 An adult female cat with a blood calcium of 
11 mg per hundred cubic centimeters of serum was used Both 
external and internal parathyroid were removed from the right side, 
together with half of the upper third of the right thyroid The left 
radius and ulna were fractured A starch bandage was applied 

March 12 The animal had not completely recovered from the anesthesia 

March 13 There was not any evidence of tetany The bandage was 

removed The animal took food 




Figure 11 Figure 12 

Fig 11 (series II, cat B) —Nineteen days after fracture The arrow indi- 
cates callus 

Fig 12 (series II, cat C) —Nineteen dajs after fracture The arrow indi- 
cates callus 

March 14 The general health was good The blood calcium was 108 
mg per hundred cubic centimeters of serum The animal did not 
apply the broken leg to the ground 

March 17 The cat had not as yet put the injured leg to the ground m 
walking 

March 22 She put her weight on the broken leg A certain amount 
of thickening at the site of fracture was perceptible. Angulation o 
fragments occurred if lateral pressure was applied 
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or. 

Most of tlic risk of operation in diabetic patients lias been runoeed 
bj the discovery of insulin The cooperation of an internet is ot lmalu- 
able assistance, and medical supcmsion should go hand in hand with the 
surgical care With skilful medical treatment, the surgeon ma\ now 
disregard the diabetic factor as far as the operation is concerned 

Insulin came into use in 1923, and w r e ha\e been interested to anah ?c 
the end-results in our cases of diabetic gangrene with reference to this 
date Actually, the figures are disappointing, as the death rate appears 
to be about the same before and after the use of insulin, but we ari 
eominced that in a larger group of cases the results would be difteruit 
In the group of thirty -six amputations there were twehe deaths in 
the hospital, and ele\en patients hate died since discharge from the hos- 
pital These are dn ldcd as show n in table 32 

Hie end-results are knowm in only twenty -set en of the thirlt-si\ 
cases (table 31), but it is certainly a striking fact that of this number 
only four patients are ahte and only two arc able to report theimehes in 


Taiiii 32 — Death < Dcfoie and If to the Oic of Ii.uihi 


Number of mnptitiillon' 

Before In'nilln Uicrnpv 

IP 

Since u'e of Inoilln 

12 

Hospltnl dentil 1 ! 

7 

r 

I»( nllis flnte dl'clinrco 

r 

0# 

1 otnl dntliF 

13 or CUD 

Sort" 


* Unpul itod lWoro ln*til!n, but lmtc died since 


good health Diabetic gangrene tvould appear to be of ominous portent 
eten for those who survitc the operation 

Ai tcrwsclci otic Gangicnc — Amputations for arteriosclerotic gan- 
gicne, excluding the dnbetic cases, numbered tlurh-six tnd constituted 
>^5 per cent of the entire series Of these, tlurte-twu were prim ir\ 
amputations and the remainder reamputations Most ot the | atient- 
were of id\anccd age, the aeerage for the group being 6'» 3 \nr- 1 lit 
\oungcsi patient was a man aged 32, the diagnosis \, is bi-td on tin 
pathologic c\ munition of the amjnitatcd specimen which showtd pre- 
cocious arteriosclerosis I he oldest patient w is aged ^ 1 la j n-t- 

ojxiatne hospital mortalitx was 22 2 per cent which is m 1 (< pm • with 
the ]xmr suigical risk which the c c ca«rs represent 

\rtcnoscleiotic gangicne occurs dmo«t exclu-neiv m tl _ b v < 1 
ixticnnn, and amputations of the lower bmb were t>e-i< ai id > al ! 01 
omi i mi In tlu< condition, there is practicalh no dt« ri tui t>. .mg 
tation ibo\e the knee In tw ( nt\ -nine o' cur ce'e-, < *• c 0 j - . 

mputi, urn of tin thigh verc jv -fo'-irc 3 >rd tin re v c re 1 *■ 

whuh imputations <vf the lower ]< g w -is cin>*"\<. 1 J hri o p » 
w 3 re an] t ’at cm Kc u s t ,,f , , v r 3 «u, ^ n „ 


1 1 e 
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Cat 101 March 8 An adult cat, with a blood calcium of 11 mg per 
hundred cubic centimeters of serum was used Both paratlnroids 
were removed from the right side and one parathyroid was remo\cd 
from the left side The left radius and ulna were fractured A plaster 
bandage was applied 

March 9 The animal had not completely recovered from the anesthetic 
The blood calcium was 98 mg per hundred cubic centimeters of 
serum 

March 10 The animal completely recovered from the anesthesia There 
was no tetany She took food 

March 17 The cat walked on three legs There was no evidence of 
bony union, as tested by handling The blood calcium was 9 mg 
per hundred cubic centimeters of serum 




Figure 16 


Fig 15 (series III, cat C) -Forty-nine days after fracture 

Fig 16 (series IV, cat A and B) —A shows cat C twenty days after frac- 
ture The arrow indicates a callus B shows cat B twenty dajs after fracture 
The arrow indicates a suggestion of callus 


March 22 The general health was excellent The animal did not put 
her foot to the floor when walking 

March 25 Pressure applied to the lower fragment produced angulation 
at the site of the fracture 

March 31 The animal did not attempt to apply her injured leg to the 
floor when walking She was killed on this date 

Gross examination of the fracture showed that there was a toug i 
membrane encircling both ends of the fragments, and while tins mem 
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roentgen-ray examination) until the fifth or sixth week Further, the 
age of the animal did not have any apparent effect on the time required 
for the deposition of callus The formation of callus appears to depend 
largely on the amount of the blood calcium The blood calcium was 
reduced in these animals by from 2 to 3 mg per hundred cubic centi- 
meters of serum, and remained at the reduced levels for from four to 
five weeks With the return to normal blood calcium there was abundant 
deposition of callus, and union occurred in the usual manner 

In cases in which only two parathyroids were removed there was not 
any decrease m the blood calcium value and consequently no delay m 
bony union 

Complete immobilization of the fractures was not maintained for 
more than forty-eight hours, yet callus appeared within from fifteen to 
sixteen days in the normal animals, and union was apparently firm 
inside of twenty-one days The alignment of the fragments, as shown 
by the roentgenograms, was excellent This would seem to indicate that 
a certain amount of mobility of the fragments is not at all a hindrance to 
the formation of callus, and with the care of the injured leg left to the 
devices of the animal, apposition is maintained 

In the fust five to six days following a fracture in a normal animal 
one sees an invasion of the blood-clot formed at the site of the fracture 
by fibrous connective tissue By the tenth to eleventh day the blood-clot 
has either entirely or almost entirely disappeared and has been replaced 
by connectrve tissue, with probably a small amount of cartilage and here 
and there small areas of new bone This invasion of the blood-clot by 
connective tissue and the formation of cartilage occur in cats in which 
three parathyroids have been removed The process of repair, however, 
from then on is delayed, as is shown by the microscopic section of the 
membrane which is laid down at the site of the fracture in cat 101 
Here are seen well organized connective tissue, many new blood- 
vessels, and small areas of cartilage This corresponds closely with the 
picture in a normal animal at about the tenth or twelfth day, with the 
exception that in the latter new bone formation is generally visible, and 
callus can be made out by roentgen-ray examination by the fourteenth 
day If cat 101 had been allowed to live the blood calcium would have 
returned to normal about the fourth or fifth week following the fracture , 
calcium salts would then have been deposited in the connective tissue at 
the site of the fracture, and union would have occurred in the usual 
manner 

CONCLUSIONS 

1 The remo-\al of two parathyroids does not delay the union of 
fractures 

2 The iemo-\al of three parathyroids delays bony union for as long 
as from foui to fi\e weeks 
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bo=is, and in all cases of embolism there -was an associated diagnosis of 
arteriosclerotic heart disease, and this, presumably v.as the source of 
the thrombus One case of thrombosis occurred during comalcsccncc 
from pneumonia Embolectomv was performed in one case of sudden 
obstruction of the brachial arter) but was unsuccessful in reestablishing 
the circulation, and amputation -was necessitated later Gangrene was 
present in several instances, and it is difficult to differentiate these cases 
from arteriosclerotic gangrene Most of the amputations were of the 
lower leg, being distributed as follows thigh, seven lower leg, two and 
tipper ann, one 

There were two deaths m the hospital, one from cardiac failure and 
the other from bronchopneumonia (table 37) Three patients have died 
since discharge from the hospital, one from cerebral hemorrhage and 
two from cardiac lesions Of the other four patients, three are alive and 
well, and one has not been located Two of the survivors show good 
functional results and arc working, the third has suffered total dis- 
ability 

TATiir 37 — End-Results of Imputations for Thrombosis mid Embolism 


Number of enF<“» (10 nmputntlonS) 0 

DIM In ho'pllnl Corer* 

Cnrdlnc Inllurc 1 

Broncliopneumonln 1 

PI*] flnw loarlnp bo^pltnl 5 or 

Mrocirdlnl fnlluro (3 w<y-l.f< po'topernthe) 1 

Ocn-brnl hemorrlinco (1 yenr po'topfrntlvc) 1 

Vnluilnr lit-irt (G yonrs postoperative) 1 

\II\e nml nppnrontl) well V or 

Not loeated lorl.Tr 


Miscellaneous — Gas Bacillus Infection (Eight cases eight ampu- 
tations, 1 9 per cent ) All but one of the cases of gas bacillus muctmn 
developed following traumatic mjurv , five were comjxmnd fracture- 
one was a case of truimatic amputation and one vva- an mjurv of a soft 
part The striking fact about these ca c es is that in even one the ri-1 
of closing the wound bv primarv suture had been tal cn The mice turn 
manifested itself m from three to fourteen dav - Tne ran lining case 
was that of a feebleminded child with an ulcerated mot due to svrmgo- 
mvelia Ihcrc was no historv of miurv and tlie infection oevtlop/' 
spontancou-lv , probablv from lack ot proper care of the v ott v] 'I At 
ojxn tvpc of amputation vv i- performed m e'ch lisgipif lime cm 
terminated fat illv or >7 per cent 

Ununited Fracture- i Four ca-e- fear 'input i”r O f| p r o ) 
\mput ltion was performed in cases u, uiuuute 1 f r > ct ’ re > il t ~u -< 
me pathohigic process w >s p^sent v.hich pre\e 1 , a n i , * < 
mt'eut- v\e,o oi -neh mlv arced th“t ~ r p a 1 < of t , r j 1 

r s v as iHii -- \ r \ 1 o eoa f G r s v ~s a r j.-, , ' p , a , ' » 



END-RESULT IN THIERSCH GRAFT 

A CASE OBSERVED AFTER THIRTY YEARS * 

GEORGE A WILLIAMS, MD 

ATLANTA, GA 

Since skin grafting, a heritage from antiquity , 1 was placed on a firm 
scientific basis by Reverdm 2 and later by Thiersch 3 and by Ollier , 4 
numerous observations have been made on the phenomena involved in its 
successful conclusion Davis and Traut 5 have recently summarized and 
continued the work begun by Garre , 0 in which the processes of vasculari- 
zation and innervation of the transplanted tissue have been quite 
definitely determined Most of these studies were performed on labora- 
tory animals after varying periods of time, up to two years, had elapsed 
since grafting The purpose of this article is not to deal with the physio- 
logic changes involved in transplantation, but to discuss the end-result 
obtained This, to be ideal, must closely approach the normal uninjured 
skin m appearance and function An opportunity for such a study Avas 
presented by a patient who had been operated on thirty years previously 
by Dr J L Campbell 

REPORT OF A CASE 

J W, a mulatto laundress, aged 20, Avas treated at the Grady Hospital in 
1897 for a varicose ulcer of the left leg The affected veins Avere ligated and 
resected, and the ulcer bed Avas covered with Thiersch grafts Convalescence 
was uneventful, and two months later she resumed her occupation There Avas 
no recurrence of the ulcer, but the foot Avould occasionally swell slightly after 
she had been standing for long periods of time For the past few years tins 
had been more troublesome, but it had only occasionally necessitated the use of 
an elastic stocking In April, 1927, nearly thirty years after the grafts were 
applied, the patient was readmitted to the hospital , she was found to be suffering 
from a squamous cell carcinoma of the urethra 

At this time, an examination of the leg revealed several small scars over the 
courses of the greater and lesser saphenous Aems and a lightly pigmented area 

* From the Emory University School of Medicine Division of Grad) 
Hospital 

1 Baas History of Medicine, New York, 1889, p 46 Davis Plastic 
Surgery, ed 1, Philadelphia, P Blakiston’s Son & Company, 1919, vol 1, P 3 
Garrison History of Medicine, ed 3, Philadelphia, W B Saunders Company, 
1924, p 64 

2 Reverdm Bull de la Soc de Imp Chir , 1869, p 493 

3 Thiersch Verliandl d deutsch Gesellsch f Chir 3 69, 1874 

4 Ollier Bull Acad de med , Paris 1872, 2s, p 244 

5 Datis and Traut Ann Surg 82 871, 1925 

6 Garre, quoted by r Davis and Traut Bcitr zur him Chir 4 625, 1889 
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COMMENT 

Which needs no descnpto/heri, ^ trihidiksT' ^ f h , ,St ° l0pc structnrc . 
study of the other sections ’ llSefu ™ 3 coin P aratne 

Ihe section of transplanted skm ( fio- ? d, , 
from the normal ti ( S ) showed many variations 

r .„ch equaled that o^'I 

owing to the fact tliat the stratum germmativum was smooth and strafght 
mstead of dipping between the papillae of the corium The mdn .dual 
cells of the germinal layer stained deeply and were closely spaced There 
were no hair follicles, and only rarely a group of cells occurred which 



Fig 2 — Histologic appearance of sections of A, Thiersch graft, B, area from 
which the graft was taken , C, normal skm of the opposite leg 


suggested the atrophic remains of a glandular structure The amount 
of connective tissue was excessive and almost completely replaced the 
other components of the cortum 

The section of skm removed from the area from which the graft was 
taken (fig 2 B) revealed a structure which in some ways suggested an 
intermediate state between the normal skm, on one hand, and the grafted 
skm, on the other The stratum comeum, while not so pronounced as 
m the graft, was definitely thicker than is usually found in this region 
The stratum germinatnum was not smooth and straight, but it did not 
dip as deeply into the corium as in the normal skm Well developed 
hair follicles and glands were found, but there were also atrophic struc- 
tures which undoubtedly represented such organs injured as the graft 
was excised at operation 

When the structure of the Thiersch graft is considered, some o 
these observations can readily be explained As only the tops o 



• '7 WJ /',S o.— .uo, ;t l J I, ^ ‘21 

r count* I fo~ Ull\, or 01 j^r cert *>t the c eh? -> . r a.i,,> * < - < ?* 

! } /jKj pcrf* rmed for all cu.<- 

M<> < of the amputatu n*- for ^-cp-n \ ere ' • d * ’ m 

1j nh 

in ampul it oi 1 - for ihn>ni!»o inpntit ohlitcrn.*- 'i i ( i ' i icr ' ■ 
result' were u.v itntacteir'. chicfh became oi pro^rt^-.on < , < i ^ 

mu l.uncnt of other Innbs ami the ntcc"--t% of iqicncd t t., . ^ n ,<• 

J n ampu? jjjons for tubtrculo-,*., i hrpe number ot the i v ?*- < v d 
of tuberculous o mphcntiom within two a ears ot ampu? it u , i In- w 
eppiremh due to the fact tint general untituberu.l-nn mh a - were 
not carried out j f ter the ojerttnn 

\\ hut ampu? ition w is performed fe>r eh ihetie cancre”e < il\ • t< >\ 
of tin paticnls sunned for more tlnn a fcv. \ear- 

In both dubttn and artericnclerotic pauprem the b< • , unction t! 
result'? were obtamerl with the ( >nUi- c tnhcs amputation*- 

Ltplit of t, cnt\-apht patients on whom amputation v n jenirmei' 
ioi ireoma line rrmnned well for .a number of nan jrdic tm' T .In 
tin propnenn x f t « r amputation n be ttr r tlnn Inc fv i n q< u< rat thouedi* 



THE HEALING OF FRACTURES 

AN EXPERIMENTAL STUDY * 

LEONARD W ELY, MD 

SAN FRANCISCO 

Some years ago I published the results of an experimental study 
on the healing of fractures m cats 1 Three sets of experiments were 
performed simple fractures, incision of the periosteum with instru- 
mental division of the hone, and circular division of the periosteum with 
instrumental division of the hone As a result of this work I came 
to the following conclusions 

1 When the periosteum is intact bom union is to be expected 

2 When the periosteum is completeh divided, bom union is not to be expected 

3 Whew the periosteum is slit, bonv union ma\ or ma\ not take place 

After an ordinary fracture, hemorrhage takes place from the marrow canal 

under the periosteum The periosteum is stripped up from the cortex b\ this 
hemorrhage and b\ the fracture itself Then come the deposition of fibrin, the 
formation of granulation tissue and the formation of cartilage and fibrocartilage 
in the space beneath the stripped up periosteum Probablj the function of the 
periosteum is important onh in the early stages, up to the formation of the 
cartilaginous callus The periosteum probably senes to keep the hemorrhage 
from escaping and the granulation tissue undisturbed It has no bone-formmg 
function, and bone is not built of it The subsequent ossification of the 
cartilaginous callus is carried out almost entirelj, if not exclusneh, from 
the external aspect of the cortex The internal callus does not pla\ an effcctne 
part in the union It is rudimentan when it is present 

The present study w r as undertaken in order to investigate farther 
the role of the periosteum in the healing of fractures I proposed 
to remove the periosteum circularly from an appreciable length of 
hone, and then to fracture the hone If after this was done, union 
took place the so-called hone-forming function of the periosteum could 
be discounted I found that such an operation is extremeh difficult 
if not actual h impossible In some operations I removed as much of 
the periosteum as possible from about 1 5 cm of the humerus, before 
fracture, in others, I contented lmself with simph stripping the 
periosteum from about 7 mm of the end of each fragment 

The wound was then closed and a collodion dressing was applied 
Cats were chosen for the experiment and the operations were per- 
lormed under complete ether narcosis, and with asepsis I operated on 
ten cats Fne ot these died within a few dais and are omitted from 

* Trom the Laborator\ of Surgical Research Stanford LnnersiU 

1 Eh Leonard W Arch Surg 5 527 (Xo\ ) 1922 
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IWlHIMISrM \N OHh 

Cats were cluncii for tin t \|u run* »»«• Ihm ire four piralln rmds in these 
amiinl* two mnunl and two iWuml l in inlnnil hr Imricd in the tlnrcud 
our in each Join and in situ itnl nr it tin tippu poll I In iMirin! lit on tin 
outer surf ice of tlic tin mid m ir tin tippet butdei tlmr i\ait ‘•(tuition how- 
ler, line \ar\ I lu \ nr small hran Onped hodirs Miniiwlnt p «I< r tlnn tlic 
tlnroul and arc about 7 nun long In I nun loon! 

Ml opci atoms \uic im jitinlli putoiniril ttiuUr sodium loaunlitlnl 
Inrlntiiric acid meMhc-i i (0^ ri jin lilojiiin of l»oi|\ wriplit admuusti ml 
ininpiritoncalh ) 

\n nienion was m »«K hei uuiuu hilt on melt ilnm thr tin mid i irlil mi 
null i Mending down mrr the t: u he i fm ihmil » inches 1 7 t> i n ) In t li i *- 
imnncr tlie nhlmu nnoiliN of tin neck weir i \po n| llu m were rctraitid 
thu*' hnnt nip tin truli i into tin tn Id <o op< i ition I lie tlnionl loins ronld 
tluii he deliviiid at the muioi of thr wotnnl itid t- in on par illn fold** n 
rupurid cMupnled \flrr t'tng >*fl ill hlrediii) |*< utit thr tlnionl im illowrd 
tn fill Inch into the normal position 1 In jitmtrd imiu Ir wrtr bring h. 
together \nd held In r it; ut Mturn s tud tin slut w i iln nl In hlul •■til t 
collodion dressing then being ipplud Ih inr in ot t ••in ill Jlmmas w remit 
i simple fracture win tlnn prodtiird m the lift ndnn old nln i and tin hi 
put np in i nch houhir lor f«»il\ eg ht h-oir*-, or until tin onnnl hoi 
eompleteh rifovcicd from tlir oirvtln m i 

Wood c ilennn detcttniu ouun In tin I ml ill K« inirr nutlmd wen nndt 
prenmn to tin optimum on! it \ onun pci toils Mil»sr«jnriiil% 

In thn nnnner ihoiit tlnrtx < On of \ iriotn g<s wire opiritid on in 
sines of thru 1 - oiir, ih< rotiind win simple suhjirtrd i<> i fricttin oi the 
lilt r nliiiN oul nlin oiotln r hid two poitlnmnK rnnoMil mlur from the 
same Nidi or out from i ich miK wlith tin third hid thru jnntln roidN 
tMirjntul Kniimil of oi inti rml paritheroid alwaes nuenimul c\cinioii 
of Noim of tin tlnionl imm aloig with it In Nome luslanus the whole 
tlnroul lohe togithtr with it- two pn olnmnlN nw iMirpitcd 

Ih making NucecNNiM murosiopn sirtums m tin tissues runond at opera- 
tion one ohtiimd i iltcik «m tin munhir of pirulnnud glands iMised When 

the animals win kilhd i further i infill t\ munition of tin n limning tlnroul 

tissue win unde m onli r to hi Mm of tin mimlur of pnratheroids eMirpatul 

I M’t HI Ml NTs 

Si mi n 1 — Ciit I — Im In 1926 Kight tin rop irntln ronleetoim win pir- 
lormul on a \oimg fimik c it . two p irntln rinds wire identified in 
the tissue ruwnui 1 lie lift ndnn and nln i were fractured in the 
middle third \ March bandage was ipplied and a roentgenogram 
taken 

Ian 17 The bandage was reimned I he animal took its food well 
and did not show am ludenci of tet tin Hetween human 17 and 

Jatuiare 27 the animal remained norm vl hut refused to put its weight 

on the left leg On the latter date (lure appeared to he slight molnlitt 
at the site of the fracture, as tested In handling although the leg 
was used to some cMcnt in walking 

Jan 29 A roentgenogram showed trace of callus at the site of frac- 
ture The animal liorc its weight on the injured limb 1 here was little, 
if anj, practernatural mohilih on handling 
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bias The marrow canal of the other fragment was continuous with the marrow 
m the new callus, and the dividing line between them was difficult to make out 
The extreme, end of the cortex of the closed fragment was irregular in its 
contour, with indentations like Howship’s lacunae Dead bone could not be seen 

Result °f Experiment — Bony union occurred 119 dajs after the fracture, with 
removal of little periosteum, but with stripping of the periosteum from about 
7 mm of the end of each fragment 

Cat 48 — Duration of experiment, thirty-three days 

Operation — The incision was made between the triceps and the deltoid The 
periosteum was separated from about 7 mm of the end of each fragment, but 
little of it was removed 




Figure 1 Figure 2 

Fig I (cat 46) — Photograph of the stained slide Note the mass of 
cartilaginous callus and fibrocartilaginous callus between the two adjacent 
cortices One of the fragments is caught on the bias, the other is caught 
square 

Fig 2 (cat 46) —Photograph of another slide showing the other fragment 
caught square by the knife It is likely that this experiment would ha\c ended 
in bony union 


When the cat died from an unknown cause there were no signs of infection 
Orerriding of the fragments was present, but apparently union had begun, for 
motion was restricted at the site of the break 

Microscopic Examination— Both fragments were caught by the knife on the 
bias, and the ends of the marrow canals were therefore shut off b\ the cortex 
In the marrow 1 canal of each fragment new bone trabeculae had been de\ eloped 
apparent!} from fibrous tissue, but there was no e\idence that this new bone was 
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Feb 10 The pr'ictcrmtunl mobilitv not so marked as previously and 
the animal put her foot to the floor of the cage, although she bore 
little weight on it The blood calcium was now 10 2 mg per hundred 
cubic centimeters of scrum 

Feb 24 The blood calcium was 10 4 mg per hundred cubic centimeters 
of scrum The animal bore weight on her leg There was slight limp 
On palpation there was apparent evidence of callus formation This 
was confirmed In a roentgenogram 

March 1 The animal bore her weight on the injured leg, and walked 
with a scarcch perceptible limp On this date she was killed Micro- 
scopic examination of the remaining tlnroid showed the presence of 
the single internal paratlnroid embedded in the tlnroid tissue 



Fig 2 — Internal paratlnroid with tlnroid in a cat 


Cat C — Jan 15, 1926 A joung female cat was used for a control for cat 
A and B, scries 1 The left radius and ulna were fractured A starch 
bandage was applied 

Jan 17 The bandage was removed The rate of healing of the fracture 
in this case was similar to that described in cat A of this series 
The first slight indication of callus bj a roentgenogram w T as on 
January 9 

Feb 5 Definite evidence of callus was found The foot was applied 
to the floor of the cage without an> hesitation and there is no 
noticeable limp 

Series II — Cat A — Feb 17, 1926 An adult female cat was used with a 
blood calcium 10 5 mg per hundred cubic centimeters of serum 
Left external parathyroidectomy and right th> roparathyroidectomy 
was performed, i e, three parathjroids w^ere removed The left 
radius and ulna w'ere fractured A starch bandage w^as applied 
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plajmg an active part in the process of healing In one fragment the cortex 
was being broken up as if for rearrangement of its structure The two frag- 
ments overrode 1 5 cm and their cortices were not contiguous There was a space 
of almost 1 cm between them which was bounded on two sides by bone and on 
two sides b> irregular bundles of fibrous tissue It was almost filled bj two 
masses of cartilage, one on each cortex, and between these two masses of 
cartilage there was a distinct space like a joint cavitj It appeared as if the carti- 
lage were being formed from fibrous tissue, for fibrous tissue still ran m between 
the two masses and shaded into their structure Ossification of this cartilaginous 
callus had begun from the cortex There was no evidence of any bony bridge 
in the periosteum, nor, in fact, did any distinct periosteum stretch across the gap 
between the two fragments The entire cortex was alive There was no dead 
bone anywdvere 

Result of Expcumcnt — A fairly stable false joint was found thirty-three dajs 
after fracture, with separation of the periosteum from the cortex of each fragment 
for a distance of 7 mm A free production of cartilaginous and bony callus had 



Fig 5 (cat 48) — Roentgenogram of the specimen 


been made on each fragment, but these were separated bv what had evcrj appear 
ance of being a joint 

Cat 50 — Duration of experiment, twenty-five days 

Operation — The periosteum was removed where it could be easilv reached The 
bone was drwded, and the periosteum was separated from each fragment for t 
distance of about 7 mm from its end The wound healed by first intention 
When the cat died the fragments of the humerus moved freelj on each other, with 
marked overriding 

Microscopic Examination — The fragments overlapped to the extent of about 
1 5 cm , and there was a space between them of about 6 mm The cat was voting, 
as the epiphv seal cartilage disk was still present The open marrow canal of one 
fragment was plugged with fibrin showing areas of calcification m its meshes 
This fibrin was fairlj sharplv defined from the marrow tissue, but in some places 
shaded into the fibrous tissue of the marrow The open end of the other frag- 
ment was plugged with fibrous tissue The divided ends of the cortex had been 
verv much splintered, and besides tins, thev were being opened longitudinilh m 
shts Blood vessels could be seen m some of these slits There was no evidence 
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Cat B — Feb 17, 1926 An adult female cat was used with a blood calcium 
of 10 mg per hundred cubic centimeters of serum One external 
parathyroid was removed from each side The left radius and ulna 
were fractured A starch bandage was applied 

Feb 19 The cat took food The fractured leg was held off the floor 
There was not any evidence of tetany The bandage was removed 

Feb 24 The blood calcium was 9 9 mg per hundred cubic centimeters 
of serum 



F'S 4 — Stage in the healing of a fracture in a young cat sixteen days after 
the break A indicates new bone, B, connective tissue, and C, fibro-cartilage 

March 3 There appeared to be some attempt at union, as tested by 
handling The injured leg, although put to the ground, was not used 
for any perceptible amount of weight bearing The blood calcium 
was 102 mg per hundred cubic centimeters of serum 

March 8 On manipulation there appeared to be firm union at the site 
of fracture and the animal bore weight on all four legs A roentgen- 
ogram showed definite deposition of callus at the site of fracture 
The animal was killed for examination 
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surface of the fibrous tissue bordering on these slits had much the appearance 
of a synovial membrane In the open spaces were collections of fibrin The 
whole appearance of the tissues was that of a forming joint It was improbable 
that union ever would take place, no matter how long the animal had lived 

Result of Experiment Twenty-five days after fracture, with removal of some 
periosteum from the end of the fragments, and with a denudation of the cortex 
for 7 mm , a new joint was evidently forming 

Cat 52 — Duration of experiment, seventy-six days 


Operation— An incision was made between the deltoid and triceps as in the 
other operations Great care was taken to remove as much of the periosteum as 
possible from about 1 cm of the shaft of the humerus, and little of the periosteum 
Has stripped back When the cat died, union had apparently taken place with 
much overriding 


Microscopic Examination— The stained slide did not show nearly as much 
overriding as appeared in the gross specimen The end of one fragment had 
been caught on the bias by the knife so that the cortex closed it The end of 



Fig 8 (cat 52) — Roentgenogram of the specimen 


the other fragment had been caught square The two fragments were firmly united 
by bone, and the catching of one fragment on the bias enabled one to see very 
well the extent of the bony callus New bone trabeculae m the shape of fairly 
loose-meshed spongy bone had formed in the open end of one fragment, partially 
blocking it, and these were separated from the rest of the bony callus by a mass 
of fibrous tissue, fibrocartilage and hyaline cartilage, which was evidently under- 
going ossification, with new' bone trabeculae springing from the cortex of the 
closed fragment In fact, the most active bone formation appeared to be taking 
place from the outside of the cortex Across most of one side of the callus the 
periosteum could be traced, and underneath it and springing from the closed 
cortex of the fragment a new cortex w'as forming for about one-half the distance 
across the gap The other side of the callus was irregular, and a continuous 
periosteum could not be traced across it New bone production was, as usual, free 
in the angle where the periosteum leaves the bone On the outside of the far 
cortex of the open fragment, the periosteum had not re-formed at the end of 
the bone from wdnch it was stripped at the time of the operation, but at a con- 
siderable distance from the fractured end of the bone a strip of new trabeculae 
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April 10 There was no clinical evidence of union of fracture, other- 
wise the cat appeared normal 
April 20 There was still no evidence of union 

April 30 The blood calcium was 10 2 mg per hundred cubic centimeters 

of serum Manipulation revealed evidence of slight bony union 

May 11 A roentgenogram showed definite callus formation, although 
it was apparently less in amount than in the control animal, series 

III, B The blood calcium was 11 mg per hundred cubic centimeters 

of serum (It is interesting to note that this animal became preg- 
nant at a later date and died in tetany ) 



Fig 6 (cat 101) — Section of the membrane formed at the site of the 
fracture twenty-three days after the break. A indicates connective tissue , 
B, new blood vessel and C, cartilage Note that no new bone formation is 
seen in this section 

Cat B — March 23, 1926 An adult female cat with a blood calcium of 
108 mg per hundred cubic centimeters of serum was used One 
external parathyroid was removed from each side The left radius 
and ulna were fractured A starch bandage was applied 

March 25 The animal took food freely There was not any evidence 
of tetany The bandage was removed 

March 30 The broken leg was held off the floor The blood calcium 
was 10 7 mg per hundred cubic centimeters of serum 

April 10 The injured leg was now put to the floor and the animal 
moved about freely Union was apparently firm, as tested by handling 
The blood calcium was 11 mg per hundred cubic centimeters of serum 

Cat C— March 23, 1926 An adult female cat was used as a control animal 
for cats A and B, series III The left radius and ulna were fractured 
and a starch bandage applied 
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The two cats that were allowed to live more than thirty -five davs 
showed bony union In one of them the periosteum had been removed 
as carefully as possible , in the other it had simply been stripped In the 
three animals killed in less than thirty-five days, bony union was not 
present In two of these the slides looked as if a new joint were being 
formed, but it was difficult to be sure 

Apparently, though the experiments are too few to determine this, 
the result of stripping the periosteum is the same as of removing it 
Most of the activity in new bone formation after fracture with 
overriding is on the outside of the two cortices facing each other In 
this bone formation the periosteum does not take part The internal 
or medullary callus does not play an active part 



ROSS— PARATHYROIDS AND HEALING OF FRACTURE 931 


March 22 The animal’s health remained excellent There was no 
evidence of union of fracture, as tested by handing, nor did the 
animal attempt to apply the injured leg to the ground The neck 
wound was completely healed , there was no infection 

March 30 The animal still walked on three legs There was no evi- 
dence of bony union of the fracture A roentgenogram showed a 
slight haziness at the site of the fracture, but no definite callus 
formation 

March 31 The blood calcium was 9 6 mg per hundred cubic centimeters 
of serum The animal walked on three legs There was no evidence 
of bony union, as tested by handling 

April 5 The general health of the animal was good The broken leg 
gave one the impression of a pseudoarthrotic joint 




Figure 9 

Fig 9 (series I, cat C) — Twenty-one days after fracture The arrow 
indicates callus 

Fig 10 (series II, cat A) — Nineteen days after fracture 


April 10 The animal walked on three legs and did not attempt to 
bear any weight on the injured limb 

April 15 There was no appearance of bony union The general health 
of the animal was good 

April 18 The blood calcium was 10 2 mg The mobility at the site of 
the fracture was not so marked as previously The animal now put the 
leg to the floor 
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[Ed Note It is not necessary to remove all ureteral stones m per- 
forming nephrectomy and partial ureterectomy If the ureter is not 
dilated or markedly infected, small, partially obstructing stones in the 
lower part of the ureter do not cause trouble Complete nephro-ureterec- 
tomy is a much more extensive procedure than simple nephrectomj and 
adds greatly to the operative risk Dilated ureters containing large 
stones should be removed at the time of the nephrectomy if the patient 
is m good condition, or they may be removed later if they cause pam 
or urinary infection 

Large ureteral stones are only rarely seen in this period of accurate 
urologic diagnosis In 1909, Federoff 31 reported a case in which the 
stone weighed 52 Gm In 1910, Porter 32 reported a case in which 
the stone weighed 95 Gm Israel 83 removed a ureteral calculus 
17 by 2 cm ] 

Rathbun 84 reported a case of bilateral diverticula of the ureter 
The patient, a boy, aged 10, complained of dysuna and frequency The 
unne was highly infected, and cystoscopy revealed general diffuse 
cystitis A roentgenogram after ureteral catheterization showed the 
catheters on both sides coiled up in a diverticulum At operation, a 
somewhat enlarged and much thickened bladder was fully exposed and 
freely mobilized through an extraperitoneal, median incision extending 
from symphysis to umbilicus The diverticula were found m the depths 
of the wound buried m a mass of adhesions, particularly on the right 
side where the diverticulum was with difficulty dissected free from the 
seminal vesicle The sac apparently consisted of the lower end of the 
ureter communicating with the bladder through a tiny opening at 
the normal site of the proximal end of the intramural portion and above 
with moderately dilated and much thickened ureters The sacs and 
about 4 cm of the ureter immediately above were excised, and the 
bladder openings closed with a single chromic suture The bladder was 
opened through a slit made near the summit The ureters were 
reimplanted fairly high in the posterior wall A Pezzer catheter was 
anchored in the bladder, rather free prevesical and perivesical drainage 
were established and the usual closure made around the drains The 
diverticular sacs were lined with transitional epithelium continuous with, 
and of the same type as, the epithelium lining of the ureter itself, 

31 Federoff, S P Zur Kasuistik der Ureterstein, Ztschr f Urol 3 65, 
1909 

32 Porter, M F Kidney and Ureteral Stones, J A M A 55 1691 (Nov 

12) 1910 , , , 

33 Israel, quoted by Pappa, A Contribution a l'etude des calcuis dc 

l’uretere, Ann d mal d Org GenUrin 26 1694, 1908 

34 Rathbun, N P Bilateral Diverticula of the Ureter, J Urol 18 34 , -/ 
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March 30 She walked with a slight limp When jumping from a 
height of from 4 to 5 feet she used both front legs to alight on Union, 
as tested by handling, was firm 

April 5 The union was solid and the animal moved about freely 

Cat C March 11, 1927 An adult female cat was used as control for cats A 

and B, series IV The blood calcium was 10 8 per hundred cubic 
centimeters of serum The left radius and ulna were fractured and 
a plaster bandage applied 

March 12 The animal had not completely recovered from the anes- 
thesia There was not any evidence of tetany 

March 13 The bandage was removed The cat took food 




Fig 13 (series III, cat A) — Forty-nine days after fracture The arrow 
indicates callus 


Fig 14 (series III, cat B) — Forty-nine days after fracture The arrow 
indicates callus 


March 14 The general health was good The blood calcium was 10 7 
mg per hundred cubic centimeters of serum The animal did not put 
her injured leg to the ground 

March 17 The animal held the injured leg off the floor when walking 

March 22 She walked with a limp, and on palpation of the fracture 
a certain amount of thickening was perceptible, although slight angula- 
tion at the site of the injury could be obtained if pressure was applied 
to the lower fragment 

March 30 The cat walked with a barely perceptible limp A roentgen- 
ogram showed a definite deposit of callus There was firm bony union, 
as tested by handling 

April 5 The union w'as solid and the animal moved about without any 
disability 
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Earthy incrustations around die neck of the bladder were sometimes 
present The stone, stones or gravel varied in weight m individual 
cases from 17 to 27 mg in males and from 8 to 35 mg in females 
The largest single stone weighed 35 mg , a stone of proportionate size 
m man would have weighed about 0 5 Kg Chemical examination 
showed the calculi to consist mainly of earthy phosphates (calcium and 
magnesium) along with traces of calcium oxalate Stone was found 
only in animals that died between the eighty-fourth and the one hundred 
and fifty-seventh day of the experiment, the onset of the disease did 
not appear until fifty-six days after the initiation of the diet 

During the 157 days this experiment lasted, 340 postmortem exami- 
nations were made on rats that had been fed in various other ways 
In none of these was stone present m the bladder 

Bikovtseva 86 stated that vesical calculi are most common during 
childhood, they are rare m middle age and again more common after 
the age of 40 They are much more common in males than m females 
Most stones can be removed through the urethra or by crushing If 
these procedures are not successful in women, colpocystotomy can be 
performed 

Diverticulum — Davis 87 reported a case m which a large diverticulum 
of the bladder was drained suprapubically Later the diverticulum was 
resected by an ingenious method, a Young prostatic retractor was 
inserted in the sinus and traction put on the diverticular sac which 
permitted it to be dissected free The prostate was also removed, 
following which further urinary difficulty did not occur 

[Ed Note — The diverticulum m this case was very large Small 
diverticula are generally rounded or oval, and lie between the bladder 
and rectum extending laterally and upward as they increase in size 
It is usually only very large diverticula that come to he above the bladder 
In about 30 per cent of cases, it is necessary to perform prostatectomy 
as well as to excise the diverticulum Usually if the multiple stage 
operation is carried out, these two procedures give good results and are 
attended by a comparatively low mortality rate ] 

ICaufer 38 noted that diverticula of the bladder are common and are 
usually concerned with urinary obstruction, increased intravesical 
pressure and lowered resistance of the wall of the bladder They occur 
as bulgings of mucous membrane through the muscle bundles ICaufer 


36 Bikovtseva, M J Blasensteme bei Frauen, Meditsm Obozr Nizhn 
Povolzhva Astrachan, 1926, obstr Ztschr f Urol 21 475, 1927 

37 Davis, D M Preliminary Diverticulostomy in Dnerticu/um of Bladder 
Unusual Case and Method of Operation, J A M A 89 192 (July 16) 1927 

38 Kaufer, L Ueber ein ungeuohnhch grosses Blasendivertikel, Ztschr f 
Urol 21 430 1927 
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brane (with all the muscles removed) allowed of lateral movement 
at the site of the fracture, it did not allow any extension unless it 
was torn across by the force of the pull It was easilv cut through 
with a scalpel and did not offer any hard resistance Sections were 
taken for microscopical examination, and these did not require to be 
decalcified previous to cutting with the section knife 

Blood phosphate determinations both before and after the removal 
of either two or three parathyroids did not ret eal an) change m the blood 
phosphate level 

In addition to the four series of experiments described, other less 
complete series were earned out These latter, complicated by failure to 
effect clean remot al of the parathyroid glands or by othei misadventure, 



Fig 17 (series IV, cat A) — Thirty-eight dajs after fracture The arrow 
indicates callus 

have not been considered worthy of detailed description At the same 
time it is well to mention that no exception to the foregoing general 
observations occurred m any single case, and delayed union was present 
only when three parathyroids had been removed 

The results obtained from these experiments, as exemplified b) the 
accompanying histories, show that if two parath)roids are removed 
either from the same side or one from each side, there is no dela) m 
the tune of deposition of callus at the site of fracture as compared with 
the control animal In the animals in which three parath)roids are 
remoAed there is little, if am, deposit of callus (as determined by 
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Targett cited Greens case, in which the diverticulum held about 

4 liters of urine Potherat 42 reported a case in which a sac held 

5 5 liters] 

Tumors Wade 43 stated that the majority of vesical tumors cause 
symptoms at an early stage Casper used the cystoscope in 142 cases 
of tumor of the bladder immediately after the first attack of hematuria, 
all but three were small early tumors 

Vesical tumors with papilliform ingrowths are of three varieties 
innocent, transitional and primarily malignant The first is the innocent, 
villous papilloma The second is the malignant papilloma which appears 
always to evolve after a longer or shorter interval out of the innocent 
villous papilloma The third is primary papillary carcinoma 

The appearance presented by a benign villous papilloma of the 
bladder may be compared to an oak tree Sometimes it is viewed from 
above, sometimes from the side In the latter case its well proportioned 
stem is seen beneath the overhanging branches of the growth To 
view this stem, however, it is sometimes necessary to push aside the 
long, low-hanging, waving branches, and as these gently wave m the 
fluid medium the delicate peripheral leaves proclaim the innocence 
of the growth If the area around the base of the growth is seen to 
be roughened, vascular and granular, this appearance is suggestive of 
early malignant change This “brushwood” area is the site from which 
a recurring crop of young seedlings spring, and ultimately may be the 
site of a more malignant new growth If an innocent villous papilloma 
has undergone malignant change, it is not easy at first to recognize 
the transformation Later, however, the appearance is more character- 
istic The delicate branched villi become fused into a more uniform 
mass with a roughened surface The stem is no longer trunldike, 
the growth is more sessile The surrounding area is irregular and 
granular, and ultimately the surface of the growth may become ulcerated 
with a gray slough covering one part Primary papillary carcinoma is 
sessile, with an irregular, excavated, ulcerating surface Primary 
epithelioma of the bladder has the appearance of a malignant ulcer, 
while adenocarcinoma presents an excavated center with overhanging 
margins 

The treatment for tumors of the bladder is determined by their 
nature, size and extent of dissemination There is only one form of 
treatment indicated for a benign villous papilloma of moderate size, 

41 Targett, J H Abstract of a Lecture on the Pathology of Cvstic 
Tumours Connected with the Bladder, Brit M T 2 218, 1893 

42 Potherat, quoted by Gayet, G, and Gaulhier, C Les dnerticulcs de la 
\essie, J d’urol med et chir 14 293, 1922 

43 Wade Henrj The Treatment of Tumours of the Unnarj Bladder, Tr 
Med-Chir Soc. Edinburgh, 1926-1927, Edinburgh H J 34 1, 1927 
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3 The excision of two parathyroids does not dimmish the blood 
calcium level, while the excision of three parathyroids causes a drop of 
from 2 to 3 mg of calcium per hundred cubic centimeters of serum 

4 When the blood calcium returns to normal level bony union of 
the fractuie occurs 

5 The removal of two or three parathyroids does not influence the 
blood phosphate level 

6 A certain amount of mobility at the site of the fracture is not 
deleterious to bony union 
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In the filtrating type, the margins slope outward to meet the mucosa and 
burrow down into the wall of the bladder These tumors are generally 
firm and compact, and without a tendency to split m cleavage planes 
The only difference in the histology of the solid tumors is that most 
of the infiltrating tumors show none of the remnants of papilloma 
commonly seen in papillary carcinoma ] 

Leukoplakia — Hennessey 44 reviewed seventy-nine cases m the 
literature and one of his own of vesical leukoplakia associated with 
vesical calculus, right infected hydronephrosis and a severe infection 
of the urine by Bacillus coh He believed that chronic inflammations, 
irritations and calculi are important factors in the production of leuko- 
plakia In the urinary tract, leukoplakia is most commonly found in 
the bladder The lesion is more common in the male, the ratio being 
about 3 1 Pathologic observations indicate a precancerous tendency 
in the area affected by leukoplakia Treatment has been variable and 
uncertain Fulguration of the vesical lesions has been thought to be 
beneficial 

[Ed Note — Leukoplakia has long been a subject of interest and 
conjecture because of unknown etiology and pathologic significance 
The occurrence of such a process in the urinary tract, reproducing 
exactly the microscopic and gross appearance of skin, together with its 
relative rarity, renders any study important which helps to explain 
the etiology of this unusual condition The urinary tract is embryo- 
logically of entodermal and mesodermal origin, whereas leukoplakia is 
an epithelial process ( ectoderm ) The interest in the subject led to 
an extensive review by Hmman, Kutzmann, and Gibson, 46 whose views 
and observations have been further substantiated by Hennessey Leuko- 
plakia has been found usually to be associated with inflammation of 
long standing, calculus formation or other irritation, which seem to 
be the usual contributory factors 

The etiology is unknown The most common theories are 
1 Leukoplakia is a time metaplasia on the basis of chronic inflammation 
and irritation, or the biologic process of adaptation to environment in 
the form of protective cormfication 2 Leukoplakia of the urinary 
tract arises on the basis of misplaced embryonal rests of primitive 
ectoderm 

The symptoms are those of infection of the urinary tract (cystitis, 
pyelitis, pyelonephritis, pyonephrosis) and urinary lithiasis, conditions 
with which leukoplakia is usually associated The treatment of choice 

44 Hennessey, R A Leukoplakia of the Bladder, J A M A 88 146 
(Jan 15) 1927 

45 Hinman, Frank, Kutzmann, A A , and Gibson, T E Lcucophikia i of 
the Kidney Pehis with Reports of Two Cases, Surg G'.ncc Obst 39 472, 1924 
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on the anterior surface of the thigh from which the grafts had been taken 
The grafted area (fig 1) on the lower posterolateral surface of the leg was 
irregular in outline and about 4 by 8 cm in area The grafted skin was fairly 
movable over the underlying tissue and was thrown into numerous fine folds or 
wrinkles The depression of the surface was almost negligible, but there was an 
easily detected lack of moisture Some portions of the graft were lighter, while 
others were more deeply pigmented than the surrounding skin Sensation to 
temperature, pain and deep pressure was only slightly diminished, but sensi- 
tiveness to light touch was considerably impaired 



Fig 1 — Appearance of the leg thirty years after grafting by the method of 
Thiersch 

The urethral growth was well advanced on her admission to the hospital, and 
radium therapy influenced it but little When it became evident that the patient 
would be confined to bed for the remainder of her days, she readily consented 
to a removal of sections from the grafted areas, from the area from which the 
graft was taken and from the normal skin of the opposite leg The specimens 
were excised with a sharp knife and the edges of the wounds closed Primary 
healing occurred, and the patient w*as none the wmrse for the procedure The 
sections were fixed, mounted and stained b> the usual methods and a study made 
of each 
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[Ed Note — Negley’s statistics compare favorably with those 
reported by other authors Twenty or thirty years ago, almost all cases 
of rupture of the bladder were fatal In 188/, Ullman 4 ‘ reported only 
twenty-two recoveries m 237 cases Ninety-four of these were 
extraperitoneal , twenty patients recovered Only two of 143 patients 
with intraperitoneal rupture recovered Bartels 48 reported a mortality 
of 96 per cent m ninety-eight patients treated without operation 
Dobrowolskaja and Wiedemann 49 reported sixteen cases in which six 
patients were operated on within twenty-four hours from the time of 
injury, one (16 per cent) died, the other ten were operated on in 
from forty-eight to 120 hours after injury , 90 per cent of these died 
Two hundred and twenty-eight (45 per cent) of 504 cases reported by 
Packmayr 60 ended fatally One hundred and fifty-one (90 per cent) 
of 169 cases of rupture without external wounds ended fatally In 
contrast to this, stab wounds or gunshot wounds of the bladder end 
fatally m only from 22 to 24 per cent of cases ] 

Cassuto 61 reported a case in which a fairly large vesical tumor was 
treated with a high frequency current of about 400 milliamperes The 
bladder contained 150 cc of fluid During the procedure, a fairly 
strong explosion occurred in the bladder which even the patient heard, 
although he did not feel any pain The bloody contents were removed 
from the bladder and a retention catheter put m Slight hematuria 
occurred for five days without any further untoward symptoms 
Cystoscopy eight days later revealed edematous mucous membrane with 
diffuse furrows spreading over the entire mucous membrane and even 
extending into the muscular layers 

Bitschai 62 discussed two groups of cases of vesical rupture, one 
traumatic, the other spontaneous The former is due to external force 
It is rare for the latter to occur, except in cases of disease of the 
central nervous system from a lesion m the wall of the bladder or the 
urethra (such as tuberculosis, tumor, hypertrophy of the prostate or 
stricture) 

A case was cited in a man, aged 57, with a history of a former 
gonorrheal infection For some time he had had difficult urination with 

47 Ullman, E Uebcr durcli Fullung erzeugtc Blasenrupturen, Wem med 
Wchnschr 37 749, 794 and 823, 1887 

48 Bartels, M Die Traumen der Hamblase, Arch f khn Chir 22 519 
and 715, 1878 

49 Dobrowolskaja, N , and Wiedemann, H Zur Frage der mtraperitonealcn 
Harnblasenrupturen, Beitr z khn Chir 89 700, 1914 

50 Packmayr, O Rupture of the Bladder and Its Treatment, Am J Urol 
5 253, 1909 

51 Cassuto, A Explosion dans la ^sie au cours d’une electro-coagulation, 

J d’urol med et chir 22 263, 1926, abstr Ztschr f Urol 21 393, 1927 

52 Bitschai, J Spontanruptur der Blase, Ztschr f Urol 21 461, 1927 
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papillae corium were supposed to be cut across in the classic thin graft, 
there would he little undulation of the stratum germinativum when its 
continuity was reestablished by a lateral extension from the basal cells 
over the apexes of these papillae The depth of the papillae was dimin- 
ished by the operation, and this accounts for the shallowness of the rete 
pegs in the area from which the graft was taken The fact that an 
attempt was made to include as little of the conum as possible explains 
the absence of glands and follicles in the graft Unintentional injury to 
the corium would produce atrophic changes m some of the structures 
in the area from which the graft was removed The varying diameter 
of the stratum corneum in the three sections was directly proportional to 
the supply of glands and the relative degree of moisture 

SUMMARY AND CONCLUSIONS 

After a period of thirty years, a Thiersch graft on the posterolateral 
surface of the leg of a laundress was found to give excellent protection 
and a fair cosmetic result Sensation was only moderately impaired, but 
secretion and excretion were entirely lost, and for this function the graft 
was entirely dependent on the adjacent skm A histologic study dis- 
closed results which were in keeping with the amount of tissue trans- 
planted and the processes involved m its successful conclusion It 
would seem that a whole thickness graft would be the method of choice 
in most instances, because more structures of the corium would persist 
and thus permit the function of the transplant more closely to approxi- 
mate the normal 
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PROSTATE 

Hypertrophy Randall 54 initiated a discussion on the origin and 
situation of prostatic hypertrophy citing the work of Tandler and 
Zuckerkandl, Albarran and Motz Motz and Perearneau, Lowsley and 
others, pointed out that there has been a tendency to believe that the 
hypertrophying prostate consistently originated m only one situation 
From a series of 1,218 necropsies, conclusions were drawn that it was 
impossible to correlate the data with the idea that the hypertrophy 
invariably originated in any one fixed area Hypertrophy may originate 
in any lobe except the true posterior lobe, in which case the data from 
this series must give definite types of hypertrophy, according to As 
origin, that is, lateral lobe hypertrophy, hypertrophy in the posterior 
commissural glandular tissue, hypertrophy in the subcervical gland of 
Albarran or combinations of any or all should be found According 
to Randall, lateral lobe hypertrophy has always been bilateral, although 
occasionally one lobe may be larger than the other Specimens were 
found showing only involvement of the middle lobe, and when this 
occurred, the hypertrophy of the middle lobe partook of a different 
contour according to whether the origin was in the posterior commissural 
tissue or in the subcervical gland of Albarran In other words there are 
two glands present anatomically in the median lme posteriorly, either of 
which may undergo hypertrophy independently of the other, or inde- 
pendently of the lateral lobes These can be recognized through the 
cystoscope or at operation The differential diagnosis of these types is 
made cystoscopically and rectally 

There are differences of surgical procedures according to the present- 
ing type Preoperative recognition should alter the surgical approach 
in order to cause the least amount of injury, permit clean enucleation 
and minimize the probability of postoperative hemorrhage These 
factors likewise could not but influence the completeness and permanency 
of cure and decrease definite postoperative morbidity which has so 
regularly followed prostatectomy 

When only bilateral hypertrophy is present during the suprapubic 
operation, each lobe should be separately enucleated , in hypertrophy of 
the lateral lobes and posterior commissure, enucleation starting about 
one lobe should follow the line of the false capsule under the posterior 
commissure and across the median line and the apex of the trigone 
and thence directly into the line of cleavage and about the opposite 
lateral lobe, the hypertrophic tissue being removed en masse If there 
is hypertrophy of the subcervical glands, it being recognized that these 
lie without the normal prostatic capsule and are covered only by mucous 

54 Randall, Alexander Commissural Prostatic Hypertrophy, Am T Surg 
2 478, 1927 
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consideration The others died or were killed at intervals The 
humerus, with the surrounding soft tissues, was removed and placed 
m a solution of formaldehyde, and then in alcohol It was decalcified 
in 5 per cent nitric acid, run up through alcohol, dehydrated with ether, 
mounted in celloidin and stained with hematoxylin and eosm and with 
the van Gieson stains 

EXPERIMENTS 

Cat 46 — Duration of experiment, thirty-two days 

Operation — The incision was made posterior to the deltoid muscle and the 
long head of the triceps down to the humerus As much of the periosteum was 
removed as was possible for a distance of about a centimeter The humerus was 
divided with Liston forceps, and the periosteum was scraped for a distance of 
about 7 mm from the end of each fragment The wound was closed with deep 
chromic and superficial plain catgut Collodion dressing was applied 

The animal was found dead thirty-two days later The wound had healed by 
first intention, and signs of infection were not present The fragments were 
freely movable, and much deformity was present with overlapping 

Microscopic Study — The fragments overlapped about 2 cm, and did not lie 
closely together They had been caught somewhat on the bias by the knife, so 
that it was necessary to study two slides to get the exact facts The end of each 
fragment had been shut off by fibrous tissue, which stretched across the open 
marrow canal in irregular bundles and ran for a short distance down into it 
Irregular bone trabeculae were scattered in the marrow canal of each fragment, 
but it was impossible to tell whether or not these were newly formed The 
periosteum could be traced almost to the end of the inside cortex (that is, the 
cortex on the side adjacent to the other fragment) of one fragment and to the 
end of the outside cortex of the other fragment In the latter, it was continuous 
with the fibrous tissue plugging up the marrow canal Each bone showed a 
subperiosteal callus near the end of its outside cortex The cortices of both 
fragments had a rather openwork structure near their ends, apparently the 
beginning of the rearrangement of the bony tissue The space between the two 
fragments was filled with fibrous tissue and cartilage, but little sign of ossification 
appeared m this From the appearance of the slide, it was possible that bony 
union would have taken place in time 

Result of Experiment — Thirty-two days after removal of the periosteum, as 
nearly complete as possible, a false joint was found 

Cat 47 — Duration of experiment, 119 days 

Operation — An incision was made like that in cat 46, and the same type of 
operation was performed except that the periosteum was separated from about 
7 mm of the end of each fragment, and little of the periosteum was actually 
removed 

When the cat was killed, he was able to walk on the leg without a limp The 
fracture apparent!} was united, with considerable overriding 

Microscopic Study — The two fragments were firmly united by bone The 
bom callus had reached such a state of development that it was fairly dense at its 
periphery and spongy within The cancellous bone possessed marrow with the 
same appearance as that within the marrow canals of the fragments themselves 
Rearrangement of the bone had proceeded so that the distinct outline of the 
fragments uas difficult to make out, but apparently one had been caught on the 
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and are senousl}' affected because the\ sutler from frequenci Such 
cases need careful obsenation True enlargement of the middle lobe is 
rare Before Huiman s modification of the technic of operation Lousier 
operated on 40 per cent of lus patients suprapubically for the simple 
reason that when the subcervical gland was mvohed, the mass could 
be better removed suprapubically m its ent iret} Hinraans modified 

technic affords better exposure of die prostanc bed and vesical orifice 
and m most instances it is possible to remor e large subcervical masses 
he had already remoi ed one about 7 b\ 5 cm Low sley said that it is 
interesting to Ime Randall agree so thorough!} to vie vs suggested 
b}* himself from the embnologic point of view and that Tandler had 
changed Ins ideas to make them fit the enibnology which had been 
studied more tliorouglily since he and Zuckerkandl first studied the 
prostate Their studies were accurate but the embnologic studies of 
the prostate had made it possible to explain the pathologic conditions 
much more satisfactorily 

Morton felt that he could not entirely subscribe to Tandler and 
Zuckerkandl s work especially in view of the excellent paper of 
Randall s Three years ago he did some work on hypertrophied 
prostates in Professor Bauer s laboratory m Vienna and could not make 
the facts fit Tandler and Zuckerkandl s theory He had found the 
hypertrophy of tubules and muscular fibers extending entirely through 
the prostate m all lobes and failed to find the thinned out remains of the 
original prostate at the periphery He could not explain these facts at 
that time but from Randall’s paper he v.as convinced that the hyper- 
trophic change in the prostate may be universal and not confined to one 
group of glands, or it ma\ affect one limited portion of the gland 

Momssey supplemented Randall s paper by showing the specimen ot 
a patient, aged 42, who had suffered from retention for fiie years and 
on whom the Youngs punch operation had been performed three }ears 
previoush He was temporarily relieved b\ the operation but three 
months before Mornsse\ showed the specimen there was again 40 cc 
of residual urine Young’s punch operation was performed without 
much benefit and the bleeding continued for three months Perineal 
prostatectom} w as then performed and a large growth of the posterior 
lobe was removed Although it did not correspond to the Albarran 
tipe it had a lamella of its own separated irom the two lateral lobes 
The bladder did not empt} until tins was remo\ ed On the upper sur- 
face there was a small indentation where a piece of fair size had been 
remo\ed b\ the A'oungs punch Morri«ev said that he has not had 
much success w ith Young s punch possibh because the cases w ere not 
properh selected Morns^ev has used Braasch s instrument with some 
success using the Rumpus method of fulguratiou of the prostatic area 
to check bleeding 
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Fig 3 (cat 47) —Roentgenogram of the specimen 



Fig 4 (cat 47) — Bony union A new cortex has already formed about the 
bonj callus If this were an isolated experiment one might claim that the cortex 
had been formed b\ the periosteum Note the partially completed absorption of 
the adjacent cortices 
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factory surgical methods The day is past when bladder rounds are 
encrusted with phosphates and the surrounding skin inflamed and 
ulcerated Some of the commoner septic complications are ostitis, 
epididymitis, seminal vesiculitis, pyelitis and p) elonephntis Thomson- 
Walker has found that the number of cases of enlarged prostate m 
which the bladder has been infected by catheter is much smaller than it 
was ten or fifteen years ago, but it still amounts to 44 per cent m 
private practice and 53 per cent in hospitals He behe\es that few 
cases need the two stage operation 

Cholesterol pla} r s an undefined part in the process of immunity, 
stimulating the production of antibodies Immunization processes ha\e 
been shown to be accompanied by a high cholesterol content of the 
blood, low “blood cholesterol" in a case of acute or chronic retention 
due to prostatism is significant of low capacity for antibody formation 
and suggests that the patient is a poor operative risk The combination 
of high blood urea and a low cholesterol content is serious Certain 
factors, however, such as arteriosclerosis, glycosuria and malignancy, 
produce a high cholesterol content, and therefore tend to modify its 
significance The normal average cholesterol content of the blood is 
0 161 per cent and less than 0 130 per cent is abnormal MacAdam and 
Shiskin found that sixteen of eighteen patients whose blood cholesterol 
was less than 0130 per cent died from pyelonephritis, the other two 
recovered 

The sources of sepsis are (1) dislodgement of bacteria into the 
blood from the rectal wall during enucleation, (2) postoperative tags, 
shreds and partly detached nodules of prostate glands, capsule, urethra 
and mucosa, forming centers of sepsis and masses of slough, and 
(3) postoperative suprapubic wound 

Obstruction following suprapubic prostatectomy varies from slight 
difficulty in micturition to complete retention with suprapubic fistula 
Thomson-W alker has classified these obstructions as follows (1) 
fibrous contraction, valvular folds or adenomatous nodules at the vesi- 
cal neck or in the prostatic lobe, and (2) new growth m the vail of 
the lobe of the prostate due to recurrence of simple enlargement of 
the prostate or malignant growth 

[Ed Note — Thomson-Walker has been one of the foremost 
exponents of the suprapubic methods of prostatectomy and has obtained 
excellent results In an earlier publication he stated that in ordinar) 
cases without pronounced renal impairment or seiere infection, the two 
stage operation is certainh not safer than the one stage In the average 
prepared case hemorrhage is not more common m the one stage opera- 
tion, and no ad\antage need be expected from cystotorm Two stage 
operations vere performed m only sixt\ -three (7 6 per cent) of a senes 
of S20 of his case* The patients had chronic unnan retention, sepsis 
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of any bone formation at the end of the open marrow canal On the outside of 
one cortex: there was a large fragment of bone which was evidently splintered off 
at the time of the operation, and which had worked its way down along the side 
of the cortex On the far cortex of one fragment a rather long strip of new hone 
formation could be seen under the periosteum This new bone ceased at some 
distance from the end of the fragment fairly abruptly and did not appear to be 
playing any useful part in the healing process It seemed to be developing from 
fibrocartilage, and for some distance from the place where it ended, the gap 
between the cortex and the periosteum was filled with cartilage and fibrous tissue 
On the cortex of this fragment, facing the other fragment, but at some distance 
from the end, was a sort of semicircular collection of fibrin and fibrous tissue, 





Figure 6 



Figure 7 


Fig 6 (cat 48) — Nonunion Note the irregular masses of new cartilaginous 
callus on the adjacent cortices with a distinct cleft between them This specimen 
illustrates all the elements of a false joint 

Fig 7 (cat 50) — False joint Note the new bony and cartilaginous callus 
on one of the adjacent cortices 


and on this near cortex a few new bone trabeculae had been formed On the 
corresponding cortex of the other fragment there was a large mass of cartilage 
and fibrocartilage in which new bone formation had been active On the far 
cortex of this fragment, but non here near its end, a few new trabeculae had 
ecn formed New bone trabeculae in the form of an internal callus were also in 
cudence m this fragment, but in irregular formation The two fragments were 
separated b\ fibrous tissue looseh arranged and with long slits in it, and the 
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the casual operator should continue to use the old method of post- 
operative suprapubic drainage 

Lewis agreed with Chute He said 

It seems to me that the field for this method would be limited, not onh 
because of the need for expertness on the part of the operator, but as related 
to the patients themselves In the septic bladder I would hesitate to Ime it 
attempted even m the hands of Dr Lower for thc\ will almost surch open up 
I have tried sewing up the bladder following suprapubic operations and discon- 
tinued the practice as unsatisfactory and undesirable 

Randall said 

I think Dr Chute is correct Dr Lower’s manual skill at the operating table 
is equaled only by his artist in depicting the closure I do not know how 
often he sees these big gaping wounds, but I think that is not the experience 
of most of us I wash to criticize the procedure from several points of view 
first, one’s ability to observe and place the sutures as he has depicted it, 
second, the advisability of leaving suture material in such an operative field, 
third, the question of sewing at all through the thin lamina of tissue with the 
rectum in such close proximity Whether he gets primary healing I doubt, 
but a fourth point could be raised that he is forming an artificial sphincter 
according to his judgment but not according to nature These critical points 
are mostly academic, but there is one thing that all urologists have fought for 
twenty years, and if everything else was denied us we would hold to it alone, 
for if there is any one thing that has changed mortality in this type of surgery, 
that one thing is drainage We all know what it means in these cases to drain 
preoperatively, and I think, yes, I positively know r , that it will be a great 
fault to withdraw that drainage postoperatively 

Goldstein , 67 being impressed by the relative frequency of epididymitis 
after prostatectomy and following the work of Morson, has made a 
careful study of ligation of the vas deferens prior to prostatectomy 

Bilateral ligation and section of the vas deferens was performed 
in five one stage, seven tw r o stage, and thirteen perineal prostatectomies 
as compared with no ligation in eleven one stage, nine two stage and 
five perineal prostatectomies In the sixteen one stage prostatectomies 
in -which the vas deferens of eleven cases w r as not ligated, epididymitis 
developed in four, while m sixteen cases of two stage prostatectomy 
in which the vas w f as ligated in seven and not ligated in nine, epididymitis 
did not develop The epididymitis in the five cases without ligation 
made its appearance in from thirteen to twenty-tv r o dajs after the 
original prostatectomy, an average of eighteen days The complication 
in the one perineal case in which ligation was performed came on the 
thirty-fourth dav after operation and after the patient had returned 
to lus home 

57 Goldstein A E Bilateral Ligation of the \ a* Deferens in Prostatcc- 
tom\, T Lrol 17 25 1927 
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and are not due to good fortune alone or to mere chance In this 
connection it is of interest to recall that prostatectomy has not always 
been the mild procedure that it is today To quote from Young, 
Twenty years ago, the general mortality from prostatectomy was 
greater than 20 per cent , now it is almost nil ” The low ermg of this 
mortality rate is dependent on four factors ( 1 ) the general recog- 
nition by the medical profession of the value of preoperative drainage, 
(2) the growing enlightenment of the public, with consequent knowl- 
edge of the increased danger of delay, (3) the increasing popularity of 
sacral anesthesia, and (4) more careful attention to hemostasis 

Of these four factors, the first is by far the most important There 
is unquestionably a lurking danger in attempting immediate prosta- 
tectomy, the figures of Hunt clearly show this In analyzing a series 
of 1,783 cases of prostatectomy he divides these into three groups 
(1) poor risks (preliminary suprapubic drainage) 437, mortality 7 5 per 
cent, (2) average risks (preliminary catheter drainage) 680, mor- 
tality 3 2 per cent, and (3) good risks (without preliminary drainage) 
666, mortality 6 6 per cent 

Hunt stated in regard to the relative value of the perineal and 
suprapubic routes that an unprejudiced analysis of the ultimate func- 
tional results and mortality rates following both methods of operation 
by those expenenced in them shows that these indexes of merit can no 
longer be utilized to discredit one or the other method 

Only one of Davis’ patients died in 107 consecutive cases of perineal 
prostatectomy One of the cases was persistent perineal fistula There 
were no cases of complete incontinence and only three in which the con- 
trol of urine was not satisfactory The average age of the patients 
was 69 There were fifty-three patients more than 70 and ten more 
than 80 

[Ed Note — As Davis stated, sacral anesthesia is the ideal anesthetic 
for perineal prostatectomy After a single caudal injection the maximal 
point of anesthesia is found to be almost identical to the point of perineal 
attack Sacral anesthesia is also an important factor in lowering the 
mortality rate in suprapubic operations, but due to the greater operative 
field more extensive anesthesia is required, usually complete sacral 
block as well as suprapubic block, this injection requires much more 
skill than the caudal injection and consequently is not used outside of 
the large clinics as frequently as results warrant Sacral anesthesia 
also unquestionably lowers the mortality in the suprapubic operation 
The following table shows the mortality in a series of 526 cases from the 
Majo Clinic m which operation was performed during a three-} ear 
period This senes indicates the desirability of sacral anesthesia o\er 
spinal or ether anesthesia 
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URETER 

Ureterostomy — Papin 20 described a method of anterior ureter- 
ostomy for exclusion of tuberculous bladder The lower end of the 
ureter was freely liberated, sectioned close to the bladder and brought 
out through the skin near the anterior-superior iliac spine The ureteral 
curve should be long m order to avoid kinking A cutaneomucous suture 
is not made, but a portion of the ureter is left protruding above the 
skin, the portion later sloughs off A ureteral catheter is left in place 
until complete cicatrization occurs, it should be closely observed and 
changed if necessary In one case, Papm put the ureter in a small pocket 
made of skin, but it was unsatisfactory as considerable scarring 
occurred This type of ureterostomy has been performed from one 
month to twelve years after nephrectomy, and the operation has not 
caused any deaths The vesical pam is immediately and completely 
relieved, and the anterior site of the operation renders it more bearable 
than the lumbar site 

Ureteral Stones — Cope 80 reported a case of large ureteric calculus 
The patient was a lad on whom left nephrectomy had been performed a 
year previously for pyonephrosis He complained of continuous pam 
on that side A roentgenogram revealed the calculus, which was about 
4 by 2 by 1 cm , m the lower end of the ureter , it was probably over- 
looked at the previous operation The stone and ureter were removed 

29 Papin Ureterostomie sur le rein restant, apres nephrectomie pour 
tuberculose \esicale, Presse med 35 S54, 1927 

30 Cope, V Z Large Ureteric Calculus, Proc Ro^ Soc Med , Sect Urol 
20 16, 1927 
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the forefinger and was wider below than above The lining of this 
tunnel was smooth and there were numerous small openings, apparently 
the ducts of glands, m the wall 

The microscopic section show'ed an appearance like that of an 
ordinary enlarged prostate gland, namely, gland tubules m groups, 
dilated and embedded in unstriped muscle and fibrous and elastic 
tissue 

MacDonald 01 reported the case of a man, aged 68, similar to the case 
of Thomson- Walker, in wdnch prostatectomy had been performed for 
an adenomatous enlargement of the gland A second operation was 
performed because of hematuria and an adenomatous prostate was 
removed completely 

[Ed Note — A number of similar cases of recurrent prostatic 
enlargement have been reported Most operations were performed 
before the technic had reached its present state of precision In some 
cases, recurrence of the enlargement was due to incomplete removal 
of the gland at the first operation Thomson-Walker performed both 
the operations in his reported case , a recurrence following prostatectomy 
by such a skillful operator suggests that true reformation of the gland 
may occur ] 

URETHRA 

Tubei culosis — W ledhopf 02 reviewed the literature and reported a 
case of his own Tuberculosis of the female urethra is exceedingly rare 
Von Krzyuncki, in 1,246 necropsies from the Dresden Sanatorium, 
found tuberculous involvement of the various organs in 40 per cent of 
cases, of these, 5 per cent were urogenital (twenty-nine cases, fifteen 
men and fourteen women) In only one woman was the urethra 
affected Von Pavel gave a similar report of necropsy material from 
the Breslau Pathologic Institute The urogenital system was involved 
in 40 per cent of 1,455 cases of tuberculosis The urethra was involved 
in only seven cases, all in men Schhmpert performed 8,084 necropsies 
at the Institute of Schmorl, 3,514 (61 per cent) of the subjects were 
w'omen Pulmonary tuberculosis was present m 84 3 per cent of these, 
and urogenital infections m 14 per cent, m only one case was the 
urethra involved In 1892, Aherns reviewed four cases Wiedhopf 
cited a case in a woman, aged 58 Polyps were seen projecting from 
the meatus The patient could not be cathetenzed because of an 
obstruction by polyps 1 cm from the meatus At operation, 1 cm of 
the urethra w'as resected after which the patient could be readily 

61 MacDonald, S G Prostatic Enlargement Following Prostatectomy 
Proc Ro% Soc Med , Sect Urol 20 18, 1927 

62 Wiedhopf, O Striktunerende Tuberhulose dcr weiblichcn Harnrohre 
nnter dem klinischen Bilde cines urethralen Pohpcn, Ztschr f Urol 21 35-, 
1927 
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which showed numerous small hemorrhagic areas and several small 
superficial ulcerations There was definite evidence of inflammatory 
reaction throughout, and marked hypertrophy of the musculature, both 
of the wall of the sac and of the ureter 

The patient recovered uneventfully and the wound healed readily 
He looks and feels much better He urinates only once at night and 
the intervals during the day are as long as three or four hours There 
is no dysuna, and while the urine still contains abundant pus it is much 
clearer than before operation As both kidneys were undoubtedly 
affected, Rathbun does not believe that the immediate improvement will 
be sustained 

BLADDER 

Vesical Stone — McCarrison 85 reported a senes of experiments on 
the production of stone in the bladder One hundred twenty rats were 
placed on a diet in which there was (1) absence of protein of animal 
origin, (2) deficiency of vitamin A and (3) excess of earthy phosphates 
To these faults there may have been added toxic action of the diet itself 
m the unnary tract 

Formation of stones did not occur in rats kept on the diet for a 
period less than fifty-six days Twenty-one (seventeen females and 
four males) of the seventy-two animals kept on this diet for longer 
than fifty-six days, were found at postmortem examination to have stone 
m the bladder, the case incidence was 29 per cent The incidence of 
the disease varied in the two sexes, being 40 per cent m females and 
13 per cent in males In two other cases in females intense cystitis, 
but no stones, was present, in one of these there was some earthy 
incrustation around the neck of the bladder Hemorrhage from the 
bladder was occasionally observed during life In males, protrusion of 
the penis was a constant symptom m those suffering from stone 

In eighteen cases in which a stone was found, a greater or lesser 
degree of cy stitis was present, in these, the bladder was usually greatly 
distended and congested In three cases, cystitis did not occur, showing 
that the deposition of the phosphatic calculi was not secondary to 
inflammation of the bladder In eight cases, the left ureter was much 
dilated, with associated pyonephrosis or h) dronephrosis Earthy 
deposits were present in the kidnej m four cases, but stones did not 
form The stones in the bladder -were either single or multiple, as 
many as five being found in one bladder, they were dirty white, and 
their surfaces were rough and jagged Formed stones were not found, 
or if found, they w r ere so small as to be more properh called gra\el 

35 McCarrison, Robert The Experimental Production of Stonp in the 
Bladder, Brit M T 1 717, 1927 
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TESTICLE AND EPIDIDYMIS 

Hydioccle— Campbell 06 reported a senes of 502 cases of hjdrocelc 
He stated that infection and trauma are the chief known causes 
Probably painless subacute epididymitis is the underlying factor m mam 
cases The condition is most common in young adults, m infancy it 
is usually congenital and associated with hernia While simple tapping 
gives relief in many cases, open operation, preferably excision and 
eversion of the sac, is the procedure of choice Local anesthesia is most 
satisfactory in these cases A hemostatic scrotal compression bandage 
which is of great sen-ice following operation is described 

Simple eversion (bottle operation) is useful in small hydroceles 
without thickened sacs In all but seven cases the excision and eversion 
operation was employed The mass is delivered through a scrotal 
incision and incised from end to end The redundant vaginalis is 
excised, complete hemostatis is obtained, a running suture being taken 
in the vaginalis if necessary, and the remaining edges everted and 
sutured behind the cord The testicle is replaced m the scrotum, and 
the skm is closed without drainage A small gauze dressing is applied, 
over which is placed the compression bandage, this consists of a four- 
tailed adhesive bandage which affords support to and, more particularly, 
compression of the scrotum The average period m the hospital in all 
uninfected cases was six and one-tenth days Many patients were out 
of the hospital on the fifth day 

Statistics studied from a large number of operators have been com- 
piled by Bruns When aspiration and injection was performed, the 
recurrence was 6 1 per cent in 1,593 cases In 1,216 cases m which 
open operation was performed relapse occurred in thirty (2 4 per cent) 

URACHUS 

Tumors — Brady 00 reported a case of solid tumor of the urachus in 
a woman, aged 43 These tumors are closel) allied to tumors of the 
dome of the bladder and unquestionably are sometimes confused with 
such tumors There have been reports, including Brady’s series of 
twent} cases, of solid tumors arising from the urachus The average 
age of the patients was 44 The joungest patient was a bov, aged 11, 
with a primar) sarcoma of the urachal sheath, the oldest was a man, 
aged 82 with an adenocarcinoma of the urachus and secondary involve- 
ment of the bladder These tumors have been found more frequently 
in men than in women In this series, the sex of the patients was not 
recorded in three cases m three the patients were women in fourteen 
men 

6S Campbell M F H\droccle of the Tunica Vaginal^ Surg G\ncc Obst 
45 192 1927 

60 Brack, Leo Solid Ttimorc of the Urachus \rch Surg 14 46 flan) 
1927 
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cited a case in a man, aged 76, with marked kyphosis and scoliosis, 
arteriosclerosis, apoplexy and hemiplegia At necropsy, on opening the 
abdomen, a large pelvic cystic mass about 15 cm m diameter was found 
The kidneys were small This cystic mass was connected with the 
bladder The bladder was markedly dilated, the walls were thickened 
and hypertrophied and showed coarse trabeculations and cellule for- 
mation The urine was under great pressure About 3,000 cc was 
taken from the bladder and diverticulum The prostate showed hyper- 
trophy of both lateral lobes, while the middle lobe was about 1 cm in 
diameter and acted as a valvular obstruction The diverticulum was 18 
by 9 5 by 17 5 cm , its orifice was 3 by 2 5 cm Histologic examination 
of the diverticular wall showed an absence of mucous membrane and an 
increase in connective tissue In some areas, muscle fibers were found , 
these were thinner in the dome than in the posterior wall Kaufer 
stated that this diverticulum did not cause any symptoms He differ- 
entiated what is termed true diverticulum from false diverticulum The 
former contains all the constituents of the wall of the bladder while the 
latter does not In this case there were some muscle fibers m the wall 
of the diverticulum, although in small quantities, and therefore Kaufer 
considered it true diverticulum After reviewing the literature, he 
believed that the diverticulum in his case is the largest true diverticulum 
on record 

[Ed Note — Large vesical diverticula sometimes do not cause 
trouble They are found at necropsy in old men who have died from 
other diseases, and who have had little, if any, vesical trouble during 
life Apparently as long as the wall of the diverticulum is capable of 
contracting regularly and emptying its contents, and is not infected, it 
is a harmless condition Obstruction of the bladder, retention of urine 
infection and the not uncommon sequelae (formation of stone or malig- 
nant degeneration) make this abnormality serious, and sometimes rapidh 
fatal Harrison 30 reported a case of a man, aged 103, who died 
suddenly from acute pericystitis which developed following infection 
of an apparently quiescent vesical diverticulum 

Dnerticula vary in capacity from about 1 cc to several liters 
"While Kaufer ’s case was unusual, diverticula as large or larger than 
the normal bladder are not uncommon Israel 40 recorded the case of a 
man, aged 66, with a diverticulum three times the size of the bladder 

39 Harrison, R Saccules and Pouches of the Urinan, Dladder, Internat 
Clin 3 243, 1894 

40 Israel, J Bericht fiber die chirurgi=che Abtheilung des judischcn 
Krankenhauses zu Berlin, ifir den Zeitraum \om 1 Tanuar, 1873, bis 1 
October, 1875, Arch f him Clur 20 1, 1S77 
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ANESTHESIA 

Lower ,0 stated that in the field of gemto-urinar) surger\ it has 
been found that general inhalation anesthesia is not the anesthesia ot 
choice, since in most cases there is either functional impairment or some 
pathologic condition of the kidney Lower deprecated the application 
of any one method of administering anesthesia to the exclusion of others 
and proposed that the anesthetic be applied strictly r according to the 
patient, that is, that it be adapted to the ps) chic and physical condition 
of the patient as well as to the anatomic possibilities of the case 

The anesthetic chosen in gemto-urmary surgery and the method of 
administration must be one of the following nitrous oxide-ox} gen 
analgesia, ethylene gas anesthesia, spinal anesthesia, sacral anesthesia and 
local anesthesia In analgesia produced by nitrous oxide-oxygen, a suf- 
ficient degree of relaxation is rarely obtained While nitrous oxide- 
oxygen analgesia may be used as an adjuvant, some other method of 
anesthesia is required , therefore, the choice is further reduced to spinal, 
sacral or local anesthesia 

Lower believed that spinal anesthesia is more hazardous because of 
its effect on blood pressure He placed his chief reliance on sacral 
block and local infiltration for suprapubic and scrotal operations, and 
on regional nerve block, local infiltration and nitrous oxide-oxygen 
analgesia for operation on the kidney 

In operations on the prostate and bladder, sacral block is employed 
A 1 per cent solution of procaine hydrochloride combined with 6 minims 
of a 1 1,000 solution of epinephrine is injected through the sacrococcy- 
geal membrane into the caudal canal, the insertion of the needle being 
preceded by progressive anesthetization of the path to the caudal canal 
Occasionally this is followed by injections through the second, third 
and fourth sacral foramina on each side After these injections have 
been made, the patient is turned over and a complete regional block of 
the abdominal w r all is made The anesthesia obtained by this method 
lasts for an hour or more, complete relaxation is secured, and the 
operation is painless 

If the operative field includes the bladder, the wall of the bladder is 
infiltrated with 0 75 per cent solution of procaine h} drochloride If the 
prostate is to be removed, the procaine is infiltrated betw r een the gland 
and the capsule, as this helps to separate the prostate from the capsule 
Sacral anesthesia, therefore, is of value in all operations on the bladder 
and prostate, as removal of a diverticulum of the bladder, rcmo\al of 
bladder stone, resection of the bladder, and prostatectomy If the 
patient is apprehensive, the anesthetist is prepared to administer nitrous 
oxidc-oxj, gen until the stage of analgesia is reached 

To Lower, \\ E Anesthesia in Gemto-Urinan Operations, Ann Stirg 
86 268 1927 
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and that is fulguration or destruction by electrical coagulation by a 
high frequency current carried to it by an electrode conveyed through 
an operating cystoscope Wade does not recommend fulguration for 
primary carcinoma of the bladder The treatment adopted is determined 
by the situation and extent of the growth The most favorable case is 
that in which the tumor is situated in the summit of the bladder 
Tumors in this situation are easily recognized, but it is necessar) to 
make certain that they are not invasions from other organs Complete 
excision should be carried out vdien the growth is primary and on the 
fundus If the base of the bladder is involved, it is of the greatest 
importance to determine the degree of invasion and the extent to xvlnch 
the ureters are implicated If the prostate in the male is not involved 
and the growth is reasonably mobile, and one ureter and the bladder 
around it are free from disease, partial cystectomv may be performed 
successfully Half of the bladder may be excised and the ureter on 
that side implanted into the portion that remains Wade has had ten 
such cases, all successful He stated that the appearance of the bladder 
at the conclusion of the operation is most unusual , but, if examined 
some months later, it will be found that nature has success full)’- restored 
its shape and contour 

[Ed Note — Wade’s classification of papillary tumors of the bladder 
conforms to that generally accepted by most urologists The present 
tendency is to include most of these tumors in the malignant group, 
certain pathologists even consider all papillary tumors of the bladder 
malignant Areas of malignancy may usually be found even m the 
small, apparently benign, tumors In many areas the cells may retain 
the regularity of benign papilloma, in others they are undergoing 
various stages of alteration with marked variation m size, type and 
staining qualities Some urologists use the size of the tumor as the 
basis for the type of treatment to be carried out, usuall) a papillary 
growth not more than 2 or 3 cm in diameter will respond to 
fulguration 

Grossly, the papillary growths may be dixided into the aborescent 
and the solid tumors, probably many of the solid tumors were prexiotislv 
of the branching, wav> \anet) The solid tumors are of two types 
widespread papillary epithelioma, and low, fiat, infiltrating carcinoma 
The former has a rolled-out advancing border, the upper surface often 
being cox ered w ith short stubby, papillomatous protrusions, or the top 
max haxe sloughed off leaxing a fiat, ulcerated surface These tumors 
are sometimes firm, but are often soft fiabbx and friable, and can 
easilx be scraped oft from the surface of the bladder The histologic 
picture usuallx shows the relation of this tumor to the papilloma, 
remnants of the central connectixe tissue axis of altered papillae are 
common and occasional rounded ends of fatrlx normal xilli arc seen 
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with hydrochloric or acetic acid Aqueous solutions of beet juice 
reacted in a similar way to acid and alkali 

Poole stated that the color of beets undoubtedly is caused by 
anthocyanm which changes to yellow under certain conditions, the 
absorption bands of this yellow pigment being identical in position to 
carotin 

In this case, the presence of the dye in the urine probably was the 
result of change in permeability of the kidney from injury by nephritis 
(scarlet fever), since it had not appeared prior to that time 

INDIGOCARMINE FUNCTIONAL TESTS 

Wassileff 73 has noted complicating reactions m four of 279 cases of 
intravenous injection of indigo carmine Immediately following the 
injection there were vasomotor reactions Shortness of breath, difficulty 
in swallowing, urticarial eruption, cardiac palpitation and a feeling of 
anxiety were manifested In one case there was anuria for forty 
minutes In the remaining cases, the symptoms disappeared in ten 
minutes leaving only a feeling of exhaustion In one case, however, 
symptoms lasted for eleven hours 

Wassileff concluded that these reactions are not due to the toxicitv 
of the drug, but rather to dilution of the blood which can be brought 
about by the intravenous injection of any drug These phenomena are 
the expression of a reaction of the organism to the introduction of a 
foreign body 

73 Wassileff, I Kofnplikationen bei intravenosen Injektioncn von Indigo- 
karmm, Ztschr f Urol 11 376, 1927 
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is surgical whenever possible since it is incurable and precancerous, 
having been considered the forerunner of squamous cell carcinoma ] 

Rupture of the Bladdei — Negley i0 reported thirty-four cases of 
rupture of the bladder Fourteen cases were of extrapentoneal rupture, 
four patients died, a mortality of 28 6 per cent Three of the four 
patients had been operated on two, three and five days, respectively, 
after injury The fourth patient was operated on two hours after 
injury, but death resulted from torn pelvic blood vessels and cannot 
be attributed either to operation or vesical rupture Eliminating this 
death, the mortality is 21 5 per cent In the first three cases, there 
were complications, the patient operated on two days after the injury 
had stricture and gangrenous cystitis , the one operated on three days 
after the injury had a fractured pelvis, extravasation of urine and pelvic 
cellulitis, and the one operated on five days after injury had prostatic 
obstruction and extravasation of urine The patients recovering after 
operation had extravasation with cellulitis, stone in the posterior urethra, 
fractured pelvis, fractured femur, and stricture of the perineal urethra 
In the successful cases, the shortest time between injury and operation 
was four hours and the longest time tlnrt} -two days The operative 
procedure included a cystotonty wound in a clean portion of wall of the 
bladder, closure of the wound if it was clean and easily accessible, and 
rubber tissue and iodoform cigaret drainage in the prevesical space, 
making sure that the bottoms of all possible infected cavities were 
reached by the drains 

There were twenty cases of intraperitoneal rupture, four patients 
died, a mortality of 20 per cent These four were operated on within 
twenty-four hours, two days, tw r o and a half days, and three days, 
respectively The complication in the first case i\as a torn mesentery 
with hemorrhage, m the second and third cases, the complications were 
fractured pelvis and shock, and in the fourth case the complication was 
puncture of the lung from fractured nb The patients w’ho recotered 
had the following complications fractured pelvis, nine, peritonitis, 
nine, fracture of the femur in the hip joint, three, torn mesenten, 
three, ruptured intestines two and fractured skull, one Operation 
included opening of the peritoneal catitt mopping up or aspirating all 
the free fluid which was within eas} access, rubber tissue drain through 
the lower angle of peritoneal opening, c\slotom\ wound m clean portion 
of bladder, suture of wound only when it was clean and easih accessible 
and drainage of bladder with a catheter or tube In the cases in which 
the patients reco\ered the longest time between mjur\ and operation 
was fi\e da\s in all the others it was twentv-four hours or less 


46 Xctflet T C Rupture oi the Bladder T L rol JS 307 1927 
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In reviewing our pre\ious series, we found that deaths trom burns 
of similar extent and se\erit) for which treatment In picric acid and 
dry air was being gnen, were approximate!) 40 per cent and deaths due 
to debridement resulted in a mortality of 57 per cent These figures 
show a definite decrease m mortality attributable to treatment In tannic 
acid 

The table gnes the mortality m cases of burns 

IMMEDIATE TREATMENT FOR BURNS 

On arrival at the hospital, the patient is treated for the immediate 
shock Morphine is administered, and either a h\ podermoch sis or a 
transfusion is given as soon as possible The skin is cleansed as far as 
can be done wuthout creating any greater shock The skin co\ering the 
blisters is removed, and dressings saturated with a 5 per cent aqueous 


Mortality Rates m 114 Case 9 of Burns 
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* Note the high mortalitj m the first decade, 
t Patient also had fractured skull (1 case) 
t Lobar pneumonia and suppuratne pleurisi 
5 Lobar pneumonia and acute nephritis 


solution of tannic acid are applied These dressings are applied loosel) 
and kept saturated with the solution for tw r ent\ -four hours or until the 
burned area is tanned a mahogany brow'n Other authorities ha\e 
advised using a spray of tannic acid, wuthout the application of dressings 
We have preferred the loose application of gauze saturated with tannic 
acid No bandages or constricting apparatus are applied When the 
burned area is sufficiently tanned all dressings are remoied, and a tent 
is made to pre\ ent pressure of the bed-clothes Y\ arm air is created b) 
inserting electric lights Care should be taken to keep sterile pads or 
sheets beneath the burned areas that rest on the bed Infection can, 
and frequently does, occur beneath the tanned area ffig 4) Eicr\ 
effort should be made to pre\ ent its inception 

We ha\e found that patients with burns need constant care and 
badh burned patients should ha\e a special nurse The burnt areas 
must be kept scrupulous!) clean and the patient’s position must be con- 
stanth changed ITorcing the fluids is important as it diminishes the 
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hematuria He had severe bronchitis, and was anemic and cachectic 
theie was 200 cc of residual bloody urine Cystoscopic examination 
revealed marked cystitis and evidence of a malignant tumor in the region 
of the sphincter Cystotomy was performed and afforded some relief 
A short time afterward, difficulty of urination and dehydration became 
marked, and the patient died A diagnosis was made of rupture of 
the bladder through the malignant area Necropsy showed diffuse 
peritonitis Perforation was found on the upper posterior wall Muscu- 
lature was not seen at the site of rupture, nor was there any carcino- 
matous tissue in this region, the area being replaced by inflammatory 
connective tissue 

Bitschai stated that while tuberculosis and tumor cause destruction 
of the vesical wall, in this case the hydrodynamic factors were probably 
the cause The tumor caused a valvehke formation leading to the 
rupture of the atrophied and malnourished vesical wall 

Vesicovaginal Fistula — Young 63 described a transvesical operation 
for the repair of vesicovaginal fistula In one case, eleven operative 
attempts were made to repair the fistula before it was accomplished b\ 
Young The operation consisted of suprapubic cystostomy, excision of 
the vesicovaginal fistula from the bladder into the vagina with the 
assistance of special instruments, resection of the vesical bridge and 
closure of the fistula m three layers The first layer was closed by a 
purse string suture of heavy chromic catgut to approximate the vaginal 
mucous membrane A finger was inserted in the vagina and pressure 
made on the anterior vaginal wall to elevate the vaginal end of the 
fistulous tract and to expose the mucous membrane By this means, 
it was possible to insert the needle parallel to the vaginal wall through 
the submucosa without penetrating the mucous membrane The second 
suture was a purse-string of plain catgut to approximate the vesical 
muscle The third was a continuous through-and-through plain catgut 
suture approximating the vesical mucosa, submucosa and adjacent 
muscle The suprapubic wound was drained, the Pezzer catheter being 
left in place for three Meeks The patient Mas placed on her abdomen 
for ten daas, after which she was turned on her back One month after 
operation, she Mas dismissed cured 

Young has devised an instrument to aid m elevating the fistulous 
tract into the bladder, the instrument is similar to his prostatectorm 
tractor but has delicate nonfenestrated blades It is introduced into the 
fistulous tract with the blades closed, then opened and traction made 
while the tract is dissected out 


53 Youngr, H H Repair oi A CMccnapin3l Fistula, Presentation oi a Xcv 
Instrument, Surp Genec Obst 45 2 26 1927 
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toxemia and aids the kidnets Normal and In pcrtomc saline admin- 
istered by htpodermoclysis does much to rehe\e toxemia and pretent 
vomiting Davidson has shown that there is a sodium chloride retention 
similar to that described by Haden and Orr, 1 and for this reason the 
use of hypertonic saline mav be of great value 

INFECTION- BENEATH THE TANNED MEMBRANE 

In a typical case of first or second degree burn, after a period of 
one to two weeks the tanned membrane begins to curl at the edges, and 



Fig 3— High powered view of figure 1 a indicates the tanned membrane, 
b, the separation zone , c, the hair follicle , d, the beginning epithehzation arising 
from the hair follicle, while the tannic acid is m situ 


it is seen that epithehzation has already been initiated If infection is 
not present the membrane gradually separates, leaving beneath it newly 
formed epithelium and granulating areas of relatively small extent, 
dotted here and there with islands of epithelium (fig 5) 

1 Haden and Orr Intestinal Obstruction and Gas Bacillus Infection Surg 
Gtnec. Obst 37 465 (Oct) 1923, J Exper Med 37 365 (March) 1923, Bull 
Johns Hopkins Hosp 34 26 1923 
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membrane, such a lobe could be immediately pinched off from its pedicle 
without further manipulation 

In perineal prostatectomy, the same rules hold true in regard to 
separate or total adenectomy During the perineal operation, one 
should not fail to look for, recognize and remove coexisting subcervical 
hypertrophic tissue, remembering that it would not be removed from 
within the capsule and often lies as an intravesical projection free of 
any attachment to other hypertrophied gland tissue 

As the normal histology presents two masses of gland tissue lying m 
the median line and presenting so-called middle lobes when hyper- 
trophied, but having separate origin and separate anatomic significance, 
in the future the term “middle lobe” should be left out and such growths 
should be spoken of as arising either from hypertrophy of the posterior 
prostatic commissure or from hypertrophy of the subcervical gland 

[Ed Note — Beer, in discussing Randall’s paper, felt that Randall 
was not entirely sure of middle lobes and commissural hypertrophies, 
and he himself favored the term “middle lobe ” Since there are two 
commissures at the vesical neck, it only tended to complicate matters 
Albarran glandular hypertrophy as a clinical entity is rare , Beer believed 
it to be less than 2 per cent Dismissing this type, he felt that his 
experience had been similar to Randall’s, that Zuckerkandl and Tandler 
were right in their studies that all adenomatous masses developed 
anterior to the ejaculatory ducts although not always from the middle 
lobe, and that they were often lateral in origin as well as in the floor 
of the posterior urethra above the vernmontanum The posterior lobe 
becomes compressed against the capsule as adenoma develops in the 
middle and lateral lobes Beer felt that it is not so important to know 
what is to be encountered surgically, yet the picture should be accurate 
if the approach is perineal, extensive study is not essential for the 
suprapubic operation, although cystoscopy is usually performed m all 
cases The important point to remember from this presentation is that 
m postmortem studies the commissural adenomas or adenomas of the 
middle lobe begin much earlier than do those m the lateral lobe, in the 
sixth decade, the two combined become the typical picture of prostatic 
obstruction 

Lowsley felt that Randall’s paper is a distinct contribution, and he 
agreed with all the statements He believed that hypertrophy may begin 
in any one of the four sections of the prostate, e\erybody feels certain 
that it does not occur m the posterior lobe Lowsley felt that Beer w'as 
w rong as to the lack of subcervical gland enlargement He had found 
that in 23 per cent of men over 30 years there was more or less enlarge- 
ment of the subcervical gland When this growth is small, the patients 
may wander from physician to physician because of inability to recognize 
the tme condition They will be found to ha\e subcemcnl enlargement. 
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In the third degree t}pe of bums, the membrane is lifted b) the 
serum after a while and has to be remo\ed Treatment of the granu- 
lating surface then presents the same problem as in any third degree 
burn with am t} pe of treatment There are a certain number of patients 
who have an election of temperature from 102 to 103 F, which con- 



rig 5— Artists sketch showing the islands of epithelium in the midst of the 
granulating area following (a) tannic acid treatment, (b) 1 to 5,000 acriflavine 
as a wet dressing for the granulating area following the separation of the tanned 


area 

tinues for a week or ten da\s, eventual!} the) succumb if the infection 
is not treated The pulse is not extremeh rapid but of low tension 
Thc\ do not seem serioush ill The> often suffer from gastro-intestina! 
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Randall, in closing, stated that he used the tenn “middle lobe” by- 
force of habit, but really meant commissural hypertrophy He agreed 
with Lowsley that subcervical hypertrophy was not infrequent, from 
his statistics it formed 30 per cent of the cases of hypertrophy when 
occurring alone, combined with bilateral enlargement, the percentage 
was immediately augmented Randall wished to emphasize the choice 
of operation according to type of hypertrophy He was convinced that 
definite preoperative pictures could be diagnosed from the clinical, 
cystoscopic and rectal examinations, which would place each prostatic 
case m a definite group and would classify it as to the type of hyper- 
trophy, for instance, in the case of sudden complete retention, m which 
catheter drainage will tide over the acute phase, voluntary urination 
being reestablished on removal of the catheter and little, if any, residual 
urine being revealed In this type there is only bilateral extravesical 
lobe hypertrophy, which can be proved by both rectal and cystoscopic 
examination, while at operation two separate lobes will be found and 
should be separately enucleated In the second type the patient is in 
fair health, but when examined a large amount of residual urine is 
found which preliminary treatment will not influence In all proba- 
bility, rectal and cystoscopic examination would reveal the enlargement 
of the lateral lobe and the hypertrophy m the posterior commissure 
The hypertrophied mass should be removed whole and should include 
both lateral lobes attached to one another by the hypertrophic com- 
missural tissue In either of these types can suprapubic or perineal 
prostatectomy be successfully performed, although Randall preferred 
removal of the commissural enlargements suprapubically and the simple 
bilateral one permeally When the subcervical glands become hyper- 
trophied, the best approach is suprapubically because of the anatomic 
origin of the enlargement and the fact that such lobes are always mtra- 
sphinctenc as well as intravesical Randall believed that these are 
refinements of diagnosis and operative technic which although thev are 
not essential have a decided influence on conservative surgery, mini- 
mizing injury, offsetting hemorrhage and giving greater assurance of 
permanency of cure 

Prostatectomy — Thomson- Walker E5 believed that the time has come 
when prostatectomy should do more than save the life of the patient, 
that it is now necessary to go further and insure functional success 
as well Thomson- Walker’s mortality m 156 consecutne cases is 
4 4 per cent He believed that causes of failures mai be reduced to 
tvo fundamental factors, sepsis and obstruction The belief that all 
urinary disorders are septic is erroneous and is the result of unsatis- 

55 Thomson-Walkcr, Tolin Failures of Prostatccloim Lancet 212 1009 
1927 




Fig S (case 1) — High powered \iew of the separation zone a indicates 
necrosed tissue on the surfaces, b the separation zone c the conncctite tissue 
showing the presence 01 intection (From Ann Surg Jul\ 1926 ) 
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or could be cathetenzed with difficulty or not at all He considers the 
two stage operation an attempt to repair the mistakes of earlier neglect 
or unskilful treatment Following prostatectomy, all tags, folds of 
bladder mucous membrane and semidetached plaques of capsule or 
nodules of prostate are removed A hemostatic stitch is introduced on 
each side of the neck of the cavity, and a continuous suture of fine 
catgut is put in from the right side around the posterior edge and 
finished on the left side If necessary, the capsule is packed with 
iodoform gauze Thomson-Walker believed that several factors con- 
tribute to the formation of sepsis , one is finger enucleation by rectum ] 

Lower 56 stated that operation on the bladder in which drainage 
must be instituted is never an ideal procedure For many years, he has 
closed the bladder after the removal of stones or tumors and has main- 
tained drainage by means of a urethral catheter Recently he has 
applied this complete closure following prostatectomy He has adopted 
a method whereby the bleeding is entirely controlled by suture, and has 
discarded the use of packing or of any kind of a distensible bag He 
has employed this method in a series of fifty cases, m most of which the 
bladder was closed at the time of operation In a few instances, a 
rubber tube was inserted suprapubically for a few days A catheter 
is passed through the urethra With a dot-and-dash stitch, a suture is 
then passed from the bottom of the cavity from which the prostate 
has been removed, along the wall of the cavity up through and including 
a small margin of the mucous membrane of the bladder The needle 
is then removed and rethreaded on the other end of the suture, and 
the same procedure is carried out on the opposite side With this 
suture the walls of the cavity are brought in apposition, snugly but not 
tightly, and the catgut is cut short Catgut no 0, or not heavier than 
no 1, is used The suture is inserted below the catheter, and as many 
more are applied as may be necessary to close the cavity All the 
tag ends of the mucous membrane are trimmed off so that a good 
approximation can be made, thus facilitating healing and preventing 
the possibility of a tag dropping into the urethra and causing obstruction 
One fine catgut suture is then passed through the catheter to hold it in 
position 

Since Lower has employed this method of controlling hemorrhage 
and completely closing the bladder he has found that the period of 
convalescence is shortened, that postoperative care is lessened, and that 
the incidence of suprapubic fistula is reduced to a minimum 

Chute, in commenting on Loner’s method of bladder closure, said 
he believed that Lower’s success is due to his operative skill, but that 

56 Lower \V L Complete Closure of the Bladder Following Prostatec- 
tonn Prclinnnar\ Report, TAMA 89 749 (Sept 3) 1927 
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In children with burns of the extremities we beltete that primary 
attention should be gnen to the granulating surfaces, and that if con- 
tractures tend to occur, daily gentle manual extension b) both ph> sician 
and nurse is preferable to any retention apparatus After the skin is 
reformed, an apparatus or operation maj be easih detised to o\crcome 
the contractures The following two cases illustrate these factors 

report or cAsrs 

Case 1 — V K, a girl, aged 10, was admitted to the Lincoln Hospital on 
Jan 1, 1925, with second and third degree burns caused b\ hot water o\er the 



Fig 10 (case 2) — Patient four months after admission to the hospital Note 
the emaciation of the patient with contractures of the knee joints, swelling and 
edema of the feet Figures 14 15, 16, 17, 18 19 and 20 are microscopic mcws 
of the tissue beneath the granulating areas 

buttocks thighs, legs feet and left hand At this time we had not adopted the 
treatment with tannic acid On the sixth dav she was intense!} toxic and so ill 
that we doubted that she would live tw'ent\-four hours Under light anesthesia, 
the t} pical pigskin burned area on both thighs was excised down to the fascia 
(figs 7, 8 and 9) Wet dressings were then immcdiateh applied This was 
followed In a blood transfusion of 250 cc The next da> her condition was 
markedh impro\cd, and the signs of toxemia gradualK disappeared While 
she was m the hospital she recencd six transfusions and at least ten operations 
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The close association of the development of epididymitis shortly 
after urination in cases of prostatectomy causes one to suspect a possible 
focus of infection m the seminal vesicles, as suggested by Boyd and 
Morson In all probability, this is secondary to the existing cystitis 
In view of the fact that the operative procedure is only increased by 
from five to ten minutes with the probability of no complicating 
epididymitis, it appears that the precedure might be rational Compli- 
cating epididymitis in old men who are frequently debilitated and 
whose resistance is lowered not only delays convalescence but is dis- 
couraging to the patient Sometimes, m the presence of complications 
incision and drainage is necessary In the one case in which epididymitis 
developed after ligation and section, it occurred five weeks after opera- 
tion and two weeks after the patient had returned to his home 

Lazarus 98 found that roentgen-ray treatment is distinctly useful 
m selected cases of hypertrophy of the prostate and prostatitis 

Urinary obstruction in adenoma of the prostate depends to a large 
extent on the degree of edema of the mucosa of the prostatic urethra 
This same congestion and edema of the mucous membrane are significant 
in prostatitis The application of the roentgen ray is also often a 
valuable palliative measure in the treatment of these conditions Its 
good efFects are dependent on the ability of such irradiation to reduce 
congestion Roentgen rays will not sterilize an infected prostatic focus 
and do not reduce the size of the prostatic tumor 

Davis 59 asserted that the mortality from prostatectomy (properly 
performed) compares favorably with that of the lesser of the major 
surgical procedures, and that prostatectomy may therefore be classified 
among the safe operations Davis’ report includes 107 consecutive 
cases of perineal prostatectomy with only one death, a mortality rate 
of less than 1 per cent While this is a good record, it is not particularly 
unusual, since larger consecutive series, with lower mortality rates, have 
been reported by others Cecil has reported 100 consecutive cases with 
a mortality of 2 per cent, and Hinman a series of eighty-one operations 
without a death Hunt’s recent report includes 204 cases with only 
three deaths, while Young has reported several large senes, his largest 
published number of consecutive cases without a death being 198 
Therefore, since large series of cases of prostatectonn , with surprisinglv 
low mortality' rates have been reported In different operators, it is clear 
that such results may be consistenth accomplished by careful effort 

5S Lazarus T \ Deep Roentgen Therapv in Disease of the Prostate 
Gland, T Urol 17 37, 1927 

59 Daws, Edwin Perineal Prostatectonn Under Sacral \nestliesia One 
Hundred and Sc\en Consecutive Cases with One Death T \ \ 88 784 

(March 12) 1927 
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l'ig 13 — Low powered Mew of the tissues remoacd b\ debridement in case 
2 a indicates the superficial granulating area (fig 14) , b, the junction of the 
granulating area with the scar tissue (figs 15, 16 and 17) , d, the deep fat with 
infiltration of leuhocvtes and round cells about the \essel (fig 18) and c, infiltra- 
tion of fat extending down as far as the fascia lata with large cells retaining one 
or more nuclei (figs 19 and 20) 



SCHOLL ET AL—UROLOGIC SURGERY 


971 


In cases of suprapubic prostatectomy, there was no difference m the 
late results following the different types of anesthesia Sacral anes- 
thesia does not entirely eliminate the possibility of respiratory infection, 
which, when it occurs following the administration of ether, is usually 
attributed to pulmonary irritation from the anesthetic Sacral anesthesia 
definitely eliminates the group of immediate deaths usually attributed to 
shock and cardiac disease The earliest death in the series of 270 cases 
occurred on the fifth day and followed postoperative hemorrhage and 
urinary infection, one death on the eighth day was due to uremia, and 
the remaining seven deaths, in the cases in which sacral anesthesia was 
employed, occurred from thirteen to forty days postoperatively, but m 
no case was there a definite causal relationship between the sacral 
anesthesia and death 

In either the perineal or the suprapubic operation, the most important 
factors are the preliminary preparation and complete surgical hemos- 
tasis , the method of surgical approach is of less importance 

Cases from the Mayo Clinic 


Hospital Mortality 



Cases 

Percentage 

Cases 

Percentage' 

Sacral 

270 

51 33 

9 

3 33 

Spinal 

187 

35 55 

13 

6 95 

Ether 

69 

13 12 

5 

7 24 

Total 

526 


27 



Thomson-Walker 80 reported a case of recurrence of enlarged pros- 
tate after prostatectomy The first operation was performed in 1916 
The patient’s convalescence was uneventful, and he remained free from 
pain for eight years, when epididymitis with frequent micturition and 
difficulty occurred When rectal examination was made, the swelling 
felt like an ordinary, moderate sized enlargement of the prostate gland 
There was obstruction to a catheter at the internal meatus 

Ten years after the first operation, Thomson-Walker opened the 
bladder and found a prostatic nodule about the “size of a cherry” 
projecting into the bladder at the posterior lip of the internal meatus 
Partly by dissection and partly by enucleation, a structure similar to an 
enlarged prostate gland was removed, and the patient was treated as 
for ordinary open prostatectomy The specimen, viewed from the 
posterior aspect, resembled the enucleated specimen of an ordinary 
enlarged prostate Seen from the anterior aspect the ring at the internal 
meatus was complete, but below this the ring was incomplete, and there 
v as a v ide tunnel representing the prostatic urethra, which would admit 

60 Thomson-Walker, Tohn Recurrence of Enlarged Prostate After 
Prostatectomi, Proc Ro\ Soc Med , Sect Urol 20 20, 1927 
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catheterized Convalescence was uneventful Pathologic examination 
of the removed tissue showed tubercles just beneath the mucous mem- 
brane Careful study of the kidney revealed closed right pyonephrosis, 
in all probability tuberculous, which in turn had infected the urethra 

Wiedhopf believed that the rarity of this condition in women is due 
to the fact that only urine passes through the urethra, m men the 
frequently infected genital secretions also pass The shortness of the 
urethra in women may also be a factor The infection is usually from 
the kidney or peripheral urinary tract rather than from such a condi- 
tion as lupus of the vulva 

Titmois — Schmidt 63 found only seventeen cases of sarcoma of the 
female urethra m the literature He described a case of tumor in the 
urethral wall about 2 cm in diameter Tins type of sarcoma, which 
originates m the musculature of the urethra and includes the adjacent 
connective tissue and vessels, extends in the loose periurethral connective 
tissue anteriorly to the meatus Following destruction of the muscu- 
lature, the urethral lumen is invaded The treatment of urethral 
sarcoma is operative It may be removed, as in Schmidt’s case, with 
the Paquelm cautery Wide resection is not necessary, since the post- 
operative prophylactic use of the roentgen ray is productive of good 
results 

[Ed Note — Sarcomas similar to connective tissue tumors m other 
parts of the body are most common m young persons They may be 
pedunculated, and m the female often protrude from the urethra They 
grow rapidly, metastasize extensively, and the prognosis is poor 
Manachess 04 reported a case of a man, aged 22, in whose penis was a 
mass which increased rapidly in size , four months after the onset, the 
growth caused complete obstruction Mark 65 observed a case in a man, 
aged 24 The growth was in the anterior urethra and caused severe 
dysuria and terminal hematuria Several months later, the whole urethra 
was involved Kaufmann 60 reported a case of spindle cell sarcoma 
occurring in a man, aged 55 Albrecht 67 reported a case of pigmented 
sarcoma in a man , the condition was discovered at necropsy 

63 Schmidt, H R. Spmdelzellensarkom der weibhchen Urethra, Zentralbl 
f Gynah 1 3122, 1926, abstr Ztschr f Urol 21 390, 1927 

64 Mariachess, J Sarcome de 1’uretere Emasculation totalc, Ann d mal 
Org Gen -Urin 16 886, 1898 

65 Mark, E G Primari Sarcoma of the Male Urethra, Report of a Case, 
Tr Am Urol A 5 59 and 73, 1911 

66 Kaufmann, C Verletzungen und Krankheiten der mannhchen Harnrohre 
und des Penis, F Enke, 1886, p 331 

67 Albrecht, H Ein Naevus papillaris pigmentosus der Pars prostatica 
der Urethra mit sarko-karzinomatosen Metastasen, Vcrhandl d deutsch path 
Gescllsch 14 253, 1910 
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were performed for skin grafting, pinch grafts being used She developed 
moderate contractures of both knees, and after the area was cntirelj cpithelizcd 
she was repeatedly taken to the operating room and her legs partially straightened 
under anesthesia If the skin tore in the popliteal space, the area was immediately 
grafted and retentive apparatus applied This operative procedure was repeated 
several times, until the contractures were corrected She is now well, and the 
flexion and extension in both knee joints is perfect (fig 6) 

Casf 2— T T, a bo}, aged 3 jears, was admitted to the Lincoln Hospital on 
Nov 14, 1925 He was extensively burned from the abdomen to 1 inch above the 
ankle joint Tannic acid dressings were applied As the burns were of the 
third degree tj pe, the membrane gradually separated, leaving cxtensiv e granulating 
surfaces As he w-as developing contractures of both knees, it was thought 
advisable to attempt a Bryant overhead traction, suspending him bj stirrups 
about the feet Almost immediately he developed pressure sores over the os calcis 
and the anterior surface of the foot, with resultant edema of the foot and toes 
(fig 10) In an attempt to treat the patient for the edema of the foot, grafting 
of skin on the granulating areas of the thighs w’as delayed for a long period 
Our earliest attempts at grafting skin were failures, although the surfaces had 
been thoroughly curetted We then decided that the failure was due to the forma- 
tion of scar tissue beneath the granulating tissue Therefore, by sharp dissection, 
the scar and granulation tissue down to his fascia lata was excised, and skin 
was immediately grafted on the area This was followed by success During 
the period of two years this child has been subjected to about fifteen operations 
for skin grafting and numerous transfusions (figs 11 and 12) 

In children with extensive burns who have not much normal skin that 
can be used for grafts, we have found that pinch grafts can be inserted 
about 1 cm from each other, and that epithehzation will occur from each 
graft, bridging the defect It is better to attempt small areas at a time, 
repeated operations being performed The extremity should be 
immobilized and dressings so applied that there will be no movement 
of the grafts, and sufficient pressure must be used to prevent the 
accumulation of serum beneath them On the other hand, as has been 
emphasized by Davis, the pressure should not be great enough to inter- 
fere with the capillary circulation, so that the grafts may receive their 
blood supply We have found it advisable always to excise the scar 
tissue near the advancing edge of epithelium, because if grafts are 
planted in the center of the granulating surface, they are gradually 
choked off by the surrounding exuberant granulating tissues (Figures 
13, 14, 15, 16, 17, 18, 19 and 20 show clearh the pathologic condition 
in this case ) A curet would have merely scraped off the superficial 
granulating area and left behind the dense scar tissue base At one 
time, the contractures about the knee joints in case 2 were alarming, 
but by numerous moderate stretchings, with immediate grafting of the 
rents in the popliteal space and the application of splints to maintain the 
impro\ed positions the patient can now completely extend one leg and 
there is a contracture of onh about 30 degrees of complete extension of 
the other If we had original!} treated the granulating areas to prevent 
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These tumors have caused the following symptoms pain in the 
middle and lower part of the abdomen and, when the bladder was 
involved, dysuria, polyuria and hematuria Four patients discovered 
lumps in the abdominal wall before they experienced any trouble from 
them Nuboer’s case was unique m that his patient complained of pain 
in the left arm and due to distant metastasis before the primary growth 
had been noticed or had given any symptoms 

Eighteen of the reported cases were malignant, two were benign 
In nineteen cases, the growths arose primarily in the urachus In one 
case, a primary papillary adenocarcinoma of the bladder extended to, 
and secondarily involved, the urachus which was patent In fourteen 
of the eighteen cases, the bladder had already been invaded by the 
growth when the patient consulted a physician Whenever this had 
occurred, there was a broad band of induration extending from the 
lower pole of the tumor to the vertex of the bladder at the point where 
the median abdominal ligament (the remains of the urachus) joins that 
organ In six instances only were the outer coats of the bladder 
involved , in eight, cystoscopic examination showed carcinomatous 
masses projecting from the vertex into the cavity of the bladder 

In only four cases of malignant urachal tumors was the peritoneal 
cavity found to have been invaded by the growth Radical operation 
was performed m twelve of the malignant cases In seven cases in 
which radical excision of the malignant tumor was earned out the vertex 
of the bladder was removed Eight patients recovered satisfactorily 
Brady’s study of malignant urachal tumors has impressed him with 
the fact that these growths occur more frequently than had previously 
been supposed, and that in order to expect cure radical operation must 
be performed, usually including removal of the vertex of the bladder 
and portions of the anterior abdominal wall 

[Ed Note — It is difficult to distinguish definitely between tumors 
of the umbilicus and those of the upper portion of the urachal tube, 
a similar difficulty is encountered m differentiating tumors of the lower 
urachus and those originating in the dome of the bladder Barringer 
reported an unusual adenocarcinoma involving only the apex of the 
bladder, the larger part of the tumor was above the bladder Ewing, 
who examined the tumor, said that the growth was unique and probabh 
came from a remnant of the allantoic end of the bladder, or possibh 
from a cloacal inclusion The urachus ordinarily becomes obliterated 
at about the third month of fetal life It becomes obliterated irregularh 
so that at times, segments occur m which the lumen persists Rankin 
stated that these unobhterated segments form caa lties that maj later 
give rise to the urachal cjsts which are seen clinically The lining of 
the urachal tube is composed of one or more layers of transitional 
epithelium, much like the mucous membrane of the bladder ] 
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URINARY INFECTION 

Ball 71 believed that adhesion and anatomic proximity of inflam- 
matory lesions of the intestinal tract and the pelvic viscera are responsi- 
ble for many cases of urinary infection In reviewing a series of cases, 
he found that in almost every instance it was the onset of an acute 
flare-up of an intestinal or pelvic lesion during the course of chronic 
urinary infection that led to the discovery of the actual cause of the 
trouble 

Adhesion of a chronic lesion, or obstruction caused by an acute 
lesion of the alunentary tract or pelvic viscera, to the ureter, may be of 
such a nature that, although not obliterating the lumen of the latter, 
it may act in such a manner as to cause dilatation of the renal pelvis 
and congestion of the renal cortex, and thus provide a condition 
amenable to the persistence or recurrence of an infection Ball does not 
intend to suggest that direct contact of the urinary passages with 
infective lesions of the adjacent structures is the only channel through 
which these infections take place, but he hopes rather to stimulate 
investigations m this direction with a view to explaining some of the 
cases of urinary infection for which the explanations now in use are 
inadequate 

URINARY PIGMENTATION 

Poole 72 reported an unusual condition of pigmentation of the urine 
following the ingestion of red beets (beta vulgaris) and which might 
readily be confused with other more serious conditions m which red 
pigment appears m the urine A boy, aged 6, was admitted to hospital 
because of periodic reddish discoloration of the urine, failure to gam 
weight and attacks of abdominal pain He had had scarlet fever with 
complicating nephritis On five occasions following this, reddish urine 
was noted and the patient never seemed well Each time he was thought 
to have had nephritis he had been put on a milk diet, and the red 
color had disappeared General examination revealed a malnourished 
child with choreiform movements, a loud systolic heart murmur and 
secondary anemia The urine was deep red but there i\as no blood 
pus or other abnormal constituents Spectroscopic examination did 
not show blood pigment and an acid solution did not show the char- 
acteristic bands of hematoporph} nn Beets were remoaed from the 
child’s diet and the urine became clear On the addition of beets to 
the diet the phenomenon could be reproduced 

The red color of the urine changed to deep aellov on the addition 
of alkali such as potassium lndroxide and returned on acidification 

71 Ball \\ T G Sonic \natonncal Factors m Unnar\ Iniections Proc Ro\ 
Soc Med , Sect Urol 20 1 1027 

72 Poole M "\\ Anthoca amnurn \m T Djs Child 33 784 (Ma\) 1927 



998 


ARCHIVES OF SURGERY 



Fig 20 — High power view of fat showing infiltration with large pol>morpho- 
nuclear and mononuclear cells with clear cytoplasm It is obvious from these 
illustrations that infection extended well below anv surface that could be reached 
b> local antiseptics 
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LATE TREATMENT OF BURNS 

FREDERIC W BANCROFT, MD 

AMI 

CHARLES S ROGERS, MD 

NEW \ORK 

In a precious communication we discussed the immediate treatment 
for cutaneous burns We concluded that treatment with tannic acid 
excelled other known methods, for the following reasons (1) It 
diminishes pain, (2) it prevents fluid depletion, (3) it decreases 
toxemia, and (4) in first and second degree burns, it allows epithehzation 
to proceed while the membrane is in place 

This splinting of the granulation tissue b) the rigid tannic acid 
membrane while epithehzation is in progress seems to precent contrac- 
tions of the scar tissue (figs 1, 2 and 3) 

During the past two \ears, we ha\e had the opportunity to treat 
seieral patients with seiere burns and we haie learned some aids in 
late treatment which may be of -value We wish to review brief!) the 
earl) treatment of burns by tannic acid and then to discuss the follow- 
ing factors that occur after the priman treatment (1) infection 
beneath the tanned membrane, (2) treatment of the granulating sur- 
faces and (3) the causes of failure in attempts to graft skin on the 
granulating surfaces 

One hundred and fourteen patients with burns were treated until 
tannic acid at the Lincoln Hospital from Jan 1, 1926 to Sept 1, 1927 
1 wentc -three died, a total mortality of approximateh 20 per cent The 
cause of death as anahzed depended on the age of the patient, the extent 
of the bod\ area imohed and the complications which ma\ hare arisen 
1 he ages \aned from 9 months to 61 >ears The length of hospitaliza- 
tion caned from two hours to secenty da\s \\ c ha-ve attributed the 
deaths occurring within fort\ -eight hours to shock The deaths occur- 
ring after this period we ha\e classified as deaths due to infection and 
toxemia Among the complications in this group were parturition two 
cases, poisoning from illuminating gas (condition present on admission) 
chronic pulmonan tuberculosis acute nephritis fracture of the skull 
and mandible and fracture of the pchis with multiple lacerated wounds 
of the scalp one case each In this senes dc\en patients died of shock 
or approximateh 10 per cent and twehe died of toxemia and sepsis, a 
mortahn of approximateh 10 4 per cent 





METASTATIC OPHTHALMIA 

SUBACUTE ENDOCARDITIS COMPLICATED m MET\ST\T1C OPHTHALMIA 
AND MENINGITIS, DISTRIBUTION Ol GENTIAN MOLET SOLU- 
TION SIX AND ONE-It \LE HOURS ATTER INJECTION 
INTO CISTERNA M \GN \ REPORT OE A CAS] * 

FRANK H RODIN, MD 

‘'AN IRANC1SCO 

Metastatic ophthalmia usualh means an inflammation of the eyeball, 
resulting from some endogenous infection This inflammation takes 
place through an embolus, septic matenal from some focus ol suppura- 
tion enters the circulation and becomes lodged m the choroidal vessels 
The cases vary , the infection may be mild, a small degree of sight 
being retained, or, as in cases of severe infection, the condition may 
resemble panophthalmitis One or both eyes may be affected Accord- 
ing to Fuchs , 1 m rare instances, this condition may occur in acute infec- 
tious diseases, such as typhus and typhoid fever, variola, scarlet fever, 
anthrax, influenza, ulcerative endocarditis, diphtheria, erysipelas, pneu- 
monia and Wed’s disease Metastatic ophthalmia is produced either by 
ordinary germs, among which the streptococci rank first and the pneu- 
mococci second, or by bacteria which are specific for certain definite 
diseases (eg, the meningococcus, the pncumobacillus, the influenza 
bacillus, the typhoid bacillus or other bacteria) A mixed infection maj 
also occur 

RFPORT Or CASE 

History — F W, a man, aged 63, was first seen at the Stanford Umvcrsitj E>o 
Clinic on March 31, 1926 Five >ears before coming to the clinic, lie Ind been 
struck in the right eye with an iron pipe and a foreign bodv had been rcmo\cd 
from the cornea Since then the eve lnd become inflamed a number of times, 
the inflammation lasting a week He was not sure whether the vision was 
impaired following the inflammations The present complaint was that lus right 
eve had felt "sand}" and painful for tw’o dais, and that lie was unable to see 
with it 

£1 animation — The patient could see fingers at a distance of 10 feet (3048 cm ) 
with his right e}c, glasses did not improve the sight With Ins left c>c he could 
perceive movement of the hand, with a -5 0 spherical lens, tins vision was 15/15 
Examination of the right c}c showed a stcamv, gra\ cornea, a moderate palpebral 
and bulbar conjunctival injection, and small pupil The media and fundus were 
not seen, owing to the opacitv of the cornea There was a h\pop}on, 2 mm 
high with a number of blood vessels leading from the sclera toward the 

* From the Department of Ophthalmologv Stanford Dmversitv Medic il 
School 

1 Fuchs E Text-Book of Ophthalmologv cd 7 Philadelphn I B 
Lippincott Companv 1923 pp 98 and 718 
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spinal fluid was drained off Twenty cubic centimeters of saline solution uas 
injected into the cisterna, followed by 35 cc of 0 25 of 1 per cent gentian violet 
The gentian violet appeared at the lumbar needle in about ten minutes During 
the foregoing procedure, the patient’s pulse became rapid, weak and thready, but 
he recovered promptly 

The patient died during the night, fifty-three hours after his admission to the 
hospital, and six and one-half hours after the injection of gentian violet 

Chntcal Diagnosis— The following clinical diagnosis was made Metastatic 
ophthalmia , streptococcic meningitis 

Anatomic Diagnosis — The anatomic diagnosis was as follows Subacute 
endocarditis of the aortic valves with valvular aneurysm, acute, streptococcic 
meningitis , streptococcic panophthalmitis , early carcinoma of the stomach , 
syphilis of the aorta, syphilis of the liver, syphilitic cirrhosis, fatty liver, hydro- 
cele, emphysema, apical tuberculosis of the lungs, healed, mucopurulent 
bronchitis 

Summary of Necropsy Recoid — A necropsy w'as performed by Dr Ophuls, 
and the following observations were made The man was strongly built and 
moderately well nourished There was marked cyanosis of the face and neck, 
the superficial lymph glands were not enlarged Edema was not present There 
was marked chemosis The conjunctiva of the right eye was greatly congested 
and contained a small amount of pus The cornea showed a ring-shaped infiltra- 
tion with pus along the edge of the ring, the corneal surface did not show any 
visible defect 

The skull cap and the longitudinal sinus were normal The meninges on the 
right side were congested, edematous and showed moderate infiltration with pus, 
especially beside the sagittal fissure and along the course of the large blood vessels 
The pia mater at the base of the brain was intensely stained with gentian violet 
The dye coloring covered the median side of the frontal lobes to the edge of the 
olfactory bulbs and had penetrated a short distance into the sylvian fissures, as 
shown in the illustration It had stained the entire base, including the* pons, 
medulla and the median part of the lower surface of the cerebellum The lower 
surface of the occipital lobes and the upper surface of the cerebellum were free 
There was a slight purulent infiltration of the meninges over the lateral part 
of the cerebellum The gentian violet appeared to be largely m the subarachnoid 
space There was a small amount of the dye on the upper surface of the cere- 
bellum near the posterior end of the fornix Both lateral ventricles were intensely 
stained with the dye The dura mater at the base of the brain from the region 
of the pituitary body to the rounding of the foramen magnum and also the 
anterior part of the tentorium were stained with gentian violet The upper 
surface of the pituitary body was stained with the dye which did not penetrate 
into it The proximal end of the sheaths of the ocular nerves was also stained 
with the dye The gentian violet did not penetrate the orbits Pus had not 
accumulated along the course of the optic ner\es The tissue of the orbits were 
free from infection 

The teeth of the lower jaw were in bad condition The chest was large, deep 
and symmetrical There were some old broken adhesions in the upper part of 
the pleura of both lungs The left lung was diffusely emphasematous There was 
a small superficial scar at the left apex The bronchial tubes were dry, and those 
of the lower lobe contained a little mucopurulent material The posterior part of 
the left lung was congested and edematous A similar scar was found at the right 
apex, with a bullous cmplnsema The congestion of the right base was more 
marked The peribronchial hmph nodes were normal on both sides 
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disturbances, such as aonuting and diarrhea Frequent hj podermoch sis 
will gi\e them relief from the gastro-mtestinal st mptoms Chnicalh 
these cases resemble neither a staphylococcus nor a streptococcus t)pe 
of infection, but they somewhat resemble a subacute t)pe of gas bacillus 
infection During our early experience with burns, a few of these 
patients died because we did not recognize the necessit} of treating the 
infection beneath the tanned membrane On studying sections taken 
from this membrane, we found infiltration of the fat and subcuticular 
la}ers with polymorphonuclear leukocytes (fig 4) After this experi- 
ence, we decided to treat the patients for the infection and not for the 
burns At present when a patient has a high temperature and there is 



Ilg 6 — I is the anterior \k\\ of the patient m case 1, one tear after 
Iciung the hospital It shows complete extension with no contractures, the result 
of numerous pinch grafts and the repealed manual extension of the knee joint 
B is the posterior \ic\\ of the same patient 

redness about the periphery and tenderness beneath the membrane it is 
our custom to anesthetize him and to excise the membrane as far as pos- 
sible \\ et dressings are then applied to the granulating area At first 
hot bone acid dressings were used We found that crusts continued to 
form and that the granulations became infected and exuberant The 
epithelization was much delated 

Dennett, Blackfoot and Drowning 1 nd\i«cd treating these patients 
with a 1 a 000 ncrifhunc We adopted this method and hate 
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infection and had grafted them earh, the patient’s period of hospitaliza- 
tion and disabiht} w ould ha\ e been greath diminished 

These two cases are presented as contrasts The child in case 1 was 
treated pnmarih In debridement — an inferior method — but skin was 
nnmediateh grafted and the contractures were repaired following the 



Tig 17 (ca«e 2) — Dense <ctr tissue in the repnm <n the deeper arc i 


epithclization The child m c.f-e 2 was tre ittd In tannic acid — a 
pnmarih sntief ictor\ treatment — but m our lttunpt to prcient con- 
tnctures the epithclization of the granulating areas was neglected and 
bn period of hospit diz ition and deiornmv were greath prolonged 
therein 
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CONCLUSIONS 

1 Infection frequently occurs beneath the tanned membrane 

2 If infection occurs, debride the eschar and treat the underlying 
cellulitis 

3 Acnflaune 1/5,000, applied as a wet dressing, tends to diminish 
infection and apparently aids the epithelization 

4 In deep third degree hums, it is advisable to apply skin grafts 
soon after the sloughs separate 

5 When granulating areas ha\e been infected and there has been a 
delay before grafting is attempted, it is advisable to excise the scar tissue 
down to the underlying fascia Pinch grafts immediately applied are 
usualh successful 
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be pope on Tlic left eve was normal, with the exception 01 a nuclear cataract 
The patient appeared more ill than could he explained h% the conduton ol the 
oc He was admitted to the hospital for ohsenation and treatment 

The previous lustor\ was negative and a lustorv ot a present sWemic com- 
plaint was not elicited Phvsical examination showed that the teeth were in 
poor condition and that pvorrhea was present The throat was clear the neck 
showed pulsating vessels hut adenopathe was not found The expansion of 
the chest was equal but poor The heart did not show am increase m size, 
the apex was in the fifth intercostal space, 7 cm from the nudsternal line The 
right border of cardiac dulncss was not increased, and the supcrcardiac dulncss 
was 6 cm The sounds were distant hut clear, and murmurs were not heard 
The lungs were In perresonant There was bronchovesicular breathing, and 
coarse sonorous rales were heard throughout there was no abnormal dulncss, 
and moist rales were not heard 

Examination of the abdomen revealed dulncss of the liver from the fourth 
right costal space to the umbilicus The liver was smooth, and a nontender edge 
was rcadilj felt 12 cm below the right costal margin in the right midclavicnlar 
line The spleen and hidncvs were not felt Tenderness or evidence of fluid was 
not found The knee jerks were sluggish, and the ankle jerks were not obtained 
The blood vessels were thickened the rndials were equal, svnehronous and regular 
The blood pressure was 92 svstoltc and 3S diastolic The temperature was 39 2 
C (1018 T), the pulse late 100, and respiration, 24 The white blood cells 
numbered 10,050, pohmorphomiclcars 80 per cent and lvmphocvtes 20 per cent 
licatniciit and Couru — The patient received 13 cc of milk parcntcralh The 
next morning lie said that lus eve felt better The cornea was duller and vcllowish 
There was a vcllow ring on the posterior surface of the cornea a few millimeters 
from the limbus giving the appearance of i ring abscess The hvpopvon was 
of the same height hut the cvehall was mtenseiv injected The temperature 
varied between 375? and 18 2 C (98 9 to 100 I') The pulse rate and resjur i- 
tion were normal The white blood cells numbered 21700, pohmorphomiclears 
91 per cent, and lvmphocvtes, 7 per cent The patient felt clnllv 

On the following morning, marked chills developed, the patient trembled and 
was irrational There was marked ngulitv of the extremities with occasional 
complete relaxation and a great deal of muscular twitching \1! the deep reflexes 
were present and equal Kernig s and Brudrmski s signs were ]>ositive There 
w is also mvoluntan passage of urine Hit rectal temperature v tried hetv ecu 
402 and 408 C (104 1 aiiel 305 4 El , puKc rate, trom 88 to 100 and re -pir itimi 
from 20 to 28 The blood pressure was 1*8 sestohe md 70 elnstohe 1 lie white 
blood eells mmiHred 14 900, pohmorpbomicJcars, 92 j*.r cent and lvmphocvtes 
8 jeer cent 

Within tvvcntv-four hours the bulbar conumctn i He mie edcmt*<>us ami the 
e\t was bulging Ihere was little to he s an ,,f t| )t corne e The di .in^is . t 
meningitis and panophthalmitis (mctistitir ophthilmn) w is nude 

\ spun) puncture was performed with the follow me. results p r , s ure 59 < to 

ce 11s, Os It tikoi \ te s Os \ i nine tit \> -i e lu te ♦ — - - 1 1 e \\ i- . r 

m mn re ution of the blind and spin >1 lit id w is u itivi urt ale i- \ ,s i „ 
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ehpWocu Hire were m me pus eihs \ V, ' n Inin 1 t , p, ,, 

1 i lu letic s'rcp .H. Cv • 
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About 50 cc ot clear fluid was lound m the pericardium The heart was 
small and the heart muscle was soft and fiabbv The heart \ahes were normal 
except the aortic cusps Two of these showed slight roughness along the edge 
The third one showed destruction at the base with the development 01 a valvular 
aneurvsm about 2 cm in diameter winch had perforated The opening ot the 
perforation measured about 1 cm The base of the aorta showed marked scarring 
and was distincth and trregularh dilated The coronarv arteries were normal 
The heart muscles on the right side averaged 2 mm , on the left 10 nun Scars 
or areas of degeneration were not visible 
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